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1.0 INTRODUCTION

This report presents the current situation at each of the four remedial investigation and
feasibility study sites at the Naval Education and Training Center (NETC) in Newport, Rhode
Island Figure 1). The Remedial Investigation and Feasibility Study (RI/FS) is being conducted
under contract N62472-86-C-1282 for the NORTHNAVFACENGCOM. TRC Environmental
Corporation (TRC) was authorized to begin work on the Phase I RI/FS Work Plan on August
6, 1992, The Phase II RI/FS Work Plan addresses the following site:

Site 02 - Melville North Landfill

The following sites are addressed in a separate investigation:

Site 01 - McAllister Point Landfill

Site 09 - OId Fire Fighting Training Area

Site 12 - Tank Farm Four

Site 13 - Tank Farm Five

Previous investigations at NETC Newport included: an Initial Assessment Study (IAS)
in 1983; a Confirmation Study (CS) in 1986; a Closure Plan for Tanks 53 and 56 at Tank Farm
Five in 1988; and a Phase I RI/FS investigation completed in 1991. The Initial Assessment Study
(IAS), conducted by Envirodyne Engineers, Inc., St. Louis, Missouri, for the Navy in 1983,
identified sites where contamination is suspected to exist and which may pose a threat to human
health or the environment. A total of eighteen potential sites were identified by the IAS (Table
1). Six of these sites which were judged to require further study and were investigated under
a Confirmation Study (CS), conducted by Loureiro Engineering Aésociates, Avon, Connecticut,
completed in 1986. The Phase I RI/FS investigation was conducted on four sites. Three of the
sites, McAllister Point Landfill, and Tank Farm 4, were investigated in both the IAS and CS.
Tank Farm 5 was studied in the IAS, and tank numbers 53 and 56 were extensively studied as
part of a tank closure plan. The Old Fire Fighting Area has not been sampled or extensively
studied in any way. The numbers for the four RI/FS sites were assigned during the IAS and
were retained during the Phase I RI/FS investigation for consistency and to avoid confusion.

In April 1973, the Shore Establishment Realignment Program (SER) resulted in drastic
reductions in Navy personnel at the Newport base and initiated the process of excessing (selling)
large portions of the base’s real estate. The only RI/FS site that is not in the process of being
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excessed is the Old Fire Fighting Training Area. The final sale of the remaining four excessed
areas by the General Services Administration (GSA) is pending the results of the IR Program.
The status of all eighteen potentially contaminated sites is presented in Table 2.

The entire NETC was listed on the U.S. Environmental Protection Agency (EPA)
National Priorities List (NPL) of abandoned or uncontrolled hazardous waste sites in November
1989. The NPL identifies those sites which pose a significant threat to the public health and
environment. The four RI/FS sites at the NETC (McAllister Point Landfill, Old Fire Fighting
Training Area, and Tank Farm Four and Five) are currently being studied (Phase I was
completed in 1991) by the Navy under the Department of Defense Installation Restoration (IR)
Program. This program is similar to the U.S. EPA’s Superfund Program authorized under the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA),
as amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA).

A Federal Facilities Interagency Agreement (FFA) was signed by the Navy, the State of
Rhode Island, and the EPA on March 23, 1992. The FFA outlines response action requirements
under the Department of Defense Installation Restoration Program at the NETC. The FFA was
developed, in part, to ensure that environmental impacts associated with past and present
activities at NETC are thoroughly investigated and remediated, as necessary. The four RI/FS
sites and the additional six study areas were listed in the FFA (Figure 2).

The fifth Phase I RI/FS site not listed in the FFA is Site 02, the Melville North Landfill.
The non-NPL status of this site and its resulting exclusion from the FFA, is due to the site not
being owned by the Navy at the time of the NPL listing of the NETC. However, the Melville
North Landfill site is being addressed under a Phase II RI/FS. The scope of the Melville North
Landfill RI/FS is presented in this work plan. Six additional sites (Tank Farm One, Tank Farm
Two, Tank Farm Three, Coddington Cove Rubble Fill Area, NUSC Disposal Area, and the
Gould Island Electroplating Shop) or study areas (as referred to in the FFA) are also currently
planned for initial investigations under Study Area Screening Evaluations (SASEs).




This report is organized into two main sections, NETC Background, and History of
Response Actions. The first four subsections of the Site Background section address the regional
physiography, geology, and hydrology of the NETC, as well as its general history. The second
section, History of Response Actions, presents a chronology of environmental regulatory actions
\\;hich have impacted the NETC and the Navy’s response to those actions.
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2.0 SITE BACKGROUND

This section presents a review of the history, geology, and hydrology of NETC Newport
and the individual sites being addressed in this 'investigation. Extensive information in these
areas has already been gathered in the IAS (Envirodyne Engineers, 1983), CS (Loureiro
Engineering Associates, 1985), and Phase I RI/FS (TRC, 1991). Therefore, blocks of text will
be incorporated from these reports and referenced with a "IAS" or "CS" and the appropriate

reference page numbers.

2.1 History of the NETC
The NETC is located north of Newport, Rhode Island, (Figure 1) on the west shore of

Aquidneck Island facing the east passage of Narragansett Bay. The history of the base is as
follows:

The Newport area was first used by the Navy during the Civil War when the Naval
Academy was moved from Annapolis, Maryland to Newport in order to protect it from
Confederate troops. The Naval Academy operated at Newport for about four years
before returning to Annapolis.

In 1869, the experimental Torpedo Station at Goat Island was established. This was the
Navy'’s first permanent activity at Newport. The station was responsible for developing
torpedoes and conducting experimental work on other forms of naval ordinance.

In 1881, Coasters Harbor Island was acquired by the Navy from the City of Newport and
used for training purposes. In 1984, the Naval War College was established on the
island. A causeway and bridge linking the island to the mainland was constructed in
1892. In 1984, the USS Constellation was permanently anchored as a tra.ning ship for
the Naval War College.

The Melville area was established as a coaling station for the steam-powered ships in
1900. The Navy purchased 160 acres of land and constructed the Narragansett Bay Coal
Depot. With the advent of ships burning liquid fuel, it became necessary to add oil
tanks. Consequently, in 1910, four fuel oil tanks were added in the Melville area.
These tanks are still used today.

In 1913, the Navy established the Naval Hospital on the mainland of Aquidneck Island,
directly adjacent to Coasters Harbor Island. At this time, the main hospital building was
constructed.




The outbreak of World War I caused a significant increase in military activity at
Newport. Some 1,700 men were sent to Newport and housed in tents on Coddington
Point and Coasters Harbor Island. A bridge was built at this time connecting Coddington
Point with Coasters Harbor Island. In 1918, Coddington Point was purchased by the
Navy. Much of the base organization was then transferred to Coddington Point. During
the war, numerous destroyers and cruisers were fueled by the Melville coal depot and
fuel tanks. By this time, a pipeline had been extended to the north fueling pier and two
additional oil tanks constructed.

Following World War I, fuel oil gradually replaced the use of coal by the Navy fleet.
In 1921, the Coal Depot was changed to the Navy Fuel Depot. In 1931, the coal barges
and coaling equipment were sold to the highest bidder.

In 1923, some two hundred buildings, which were part of the emergency war camps
established on Coddington Point, were stripped and sold for scrap. The station was put
on caretaker status in 1933. The base remained relatively inactive until the onset of
World War II.

Reactivation of the base occurred in the late 1930s as a result of military build-up in
Europe. Just prior to the reactivation, a 1938 hurricane and tidal wave had destroyed
or severely damaged over 100 buildings and much of the sea walls. In 1940, Coddington
Cove was acquired for use as a supply station, and hundreds of Quonset huts were
constructed throughout the base. Additional barracks were constructed on Coasters
Harbor Island, increasing the base housing capacity to over 3,500 men. Power plant
facilities were also constructed at this time. Coddington Point was reactivated to house
thousands of recruits. The Anchorage housing complex in the Coddington Cove area was
constructed in 1942, In the Melville area, additional fuel facilities were constructed
along with a Motor Torpedo Squadron Boat Training Center and nets for harbor defense
were constructed. Tank Farms 1 through 5 were constructed during this time period.
The Fire Fighting School, Fire Control Training Building, and the Steam Engineering
Building were constructed in 1944,

The Torpedo Station at Goat Island was very active during World War II and had
expanded its operation to Gould Island. The Torpedo Station employed more than
13,000 people and manufactured 80 percent of all torpedoes used by our country during
the war. The station was the largest single industry ever operated in Rhode Island.

Following World War II, naval activities at Newport converted to a peace time status.
This resulted in a reduction of naval activity. Some 300 Quonset huts and buildings were
removed, and the entire naval complex was consolidated into a single naval command
designated the U.S. Naval Base in 1946.



The Naval Base adjusted to its peace time status by increasing its activities in the fields
of research and development, specialized training, and preparedness for modern warfare.
There was a brief period during the Korean War when some 25,000 sailors trained at

Newport.

In 1951, the Torpedo Station was permanently disestablished after 83 years of service.
Future manufacture of torpedoes was to be awarded to private industry. In place of the
Torpedo Station, a new research and development facility, the Naval Underwater
Ordinance Station, was established and given the responsibility of overseeing the private
contractors. The Officer Candidate School was also established in 1951.

In 1952, the Training Station and other naval schools were disestablished, and the U.S.
Naval Station and the U.S. Naval Schools Command were established.

In 1955, Pier 1 was constructed, with Pier 2 being added in 1957. Newport became the
headquarters of the Commander Cruiser-Destroyer Force Atlantic in 1962. Some 55
naval warships and auxiliary craft were homeported at Newport. New housing and
bachelor quarters were added in the late 50°s and early 60’s.

Major expansion of the Naval War College occurred during the late 50°s and early 70’s,
transforming the college into a major university. In July of 1971, the Naval Schools
Command was restructured and named the Naval Officer Training Center (NOTC).

In April of 1973, the Shore Establishment Realignment Program (SER) was announced
and resulted in the largest reorganization of Naval forces in the Newport area. The fleet
stationed in Newport was relocated to other naval stations on the east coast. SER
resulted in the disestablishment of the Naval Communication Station and the Fleet
Training Center and related activities. The Public Works Center, Naval Supply Center,
Naval Station and Naval Base were absorbed by NOTC. In April of 1974, NOTC was
changed to the Naval Education and Training Center (NETC).

The drastic changes which resulted from SER caused a reduction of Navy personnel, both
military and civilian, in excess of 14,000. Coupled with the reductions at the Naval
Construction Battalion Center at Davisville, and the closure of the Naval Air Station at
Quonset Point, SER had severe economic impacts in the Narragansett Bay area.

The reorganization brought about by SER resulted in the Navy excessing some 1,629
acres of its 2,420 acres. Some of the land has been leased to the State of Rhode Island
pending final sale of the land by the General Services Administration. Table 1 [in IAS]
shows an area by area breakdown on land holdings prior to SER and following. The
Navy also leases 44 acres of land in Coddington Cove to the State of Rhode Island and
Economic Development Corporation. The state has subleased this property to a private
enterprise engaging in shipbuilding and repair. Also, a fish food processing operation
utilizes the cold storage warehouse in Building 42 near Pier 1.
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The above information on the history of the installation was obtained from the most
recent Master Plan (NORTHDIV, 1980), the 1981 Annual Report of the Navy in the
Rhode Island Area (NETC Public Affairs Office, 1981), and the Command Histories at
the Naval History Office in Washington, DC.

(IAS, pp. 5-6 to0 5-14)

2.2 Regional Physi h
This section is divided into three subsections: climate, terrestrial features, and marine

features. Regional geology and hydrology will be addressed in separate sections following this
discussion. Additional site-specific studies regarding site terrestrial and marine features will be
performed under the Phase II Ecological Risk Assessment.

2.2.1 Climate
The climate at NETC Newport is presented below. Much of the climatalogical
information was obtained from the IAS report, and is referenced as such with page numbers

which follow excerpts.

The climate at NETC is greatly influenced by its proximity to Narragansett Bay and
Atlantic Ocean, which tend to modify the area’s temperatures. Winter temperatures are
somewhat higher and summer temperatures lower than more inland areas. Winters are
moderately cold in the area, and summers are generally mild with many summer days
cooled by sea breezes. . . .

The average annual precipitation for the area is 42.75 inches, but this has varied from
as little as 25.44 inches to as much as 65.06 inches. Measurable precipitation (.01 inch
or greater) occurs on about one day out of every three and is evenly distributed
throughout the year. Thunderstorms are responsible for much of the rainfall from May
through August. These thunderstorms often produce heavy amounts of rainfall, but their
duration is relatively short. Summer thunderstorms are frequently accompanied by high
winds which may result in property damage, especially to small boats. The average
snowfall during winter is close to 40 inches, ranging from a low of 11.3 inches to a high
of 75.6 inches. February is usually the month of greatest snowfall, but January and
March are close seconds. It is unusual for the ground to remain snow covered for any
long period of time. . . .
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Severe weather from tropical cyclones (winds 39 to 73 miles per hour) and hurricanes
(winds greater than 73 miles per hour) is a serious threat in the area of NETC. The
probability that a tropical cyclone will invade the area is one in five in any year, while
the probability of hurricane force winds invading the area is less than one in fifteen in
any year (Outleasing EIS, 1977). The most damage from these severe storms resuits
when they strike at high tide.

(AS, pp. 5-14 to 5-15)

2.2.2 Terrestrial Features

The topography of the NETC area was shaped by the bedrock geology, glaciation, and
recent erosion. The bedrock geology controlled the locations of the ancient river valleys which
glaciers subsequently gouged out of the bedrock. The hills are the result of bedrock highs. A
mantle of till, on average 20 feet thick, was spread over the bedrock during the Wisconsin
glaciation. As the glaciers melted, ocean levels rose and flooded the river valleys forming the
passages of Narragansett Bay.

Elevations at NETC range from near mean sea level to 175 feet in the Melville North
area. Many areas of NETC have low elevations which are susceptible to flooding during
hurricane storm surges. The 100 and 500 year tidal flood elevations for the NETC area
are 12.6 feet and 15.6 feet above mean low water, respectively. Areas below these
elevations are subject to flooding.

Ninety percent of the land within the boundaries of NETC has slopes of from O to 9
percent (Master Plan, 1980). The remaining land has slopes in the categories of 10 to
25 percent and greater than 25 percent. Maps showing slopes on all NETC areas are
included in the most recent Master Plan for NETC.

IAS, pg. 5-15)

The soils in the area of NETC formed in glacial deposits of till and outwash. . . . There
are also a few areas with tidal marsh soils along the shores of Narragansett Bay. These
tidal marsh areas receive deposits of silt and clay during tidal inundation and from upland
areas. These sediments are deposited along with the plant remains of the salt tolerant
plants growing in the marshes.

(IAS, pg. 5-21)




There are five basic types of soils at the NETC: mucks, beaches, loams, sands, and
urban complexes. The mucks are found in tidal flats and inland depressions which hold ponded
water. Loams (mixture of sand, silt, clay, and organic matter) and sands are found in upland
areas on-site and generally drain rapidly. Urban complexes are mixtures of natural soils,
imported soils, and urban materials.

The flora and fauna of the NETC is strongly influenced by human activity.

The southern portion of the base is heavily industrial with machine shops and other
support facility operations. The north portion of the base is divided in land usage
between residential, vacant (held for expansion), tank farms, and storage-fueling facilities
(industrial). There are no land areas on NETC which have not been disturbed at some
time during base operations. . . .

Southern Rhode Island has relatively few forests of mature climax successional stage.
Fires, logging, and the agricultural conversion of forest land prior to the Civil War have
greatly reduced the extent of climax forest acreage. The predominant forest vegetation
in southern Rhode Island is that of abandoned fields in early successional stages, and
forests of immature hardwoods. Pure stands of mature softwoods are the least abundant.

The upland vegetation within the NETC is restricted primarily to perennial weeds and
grasses. The majority of trees is located near residences, drainageways and around the
tank farms. The upland vegetation of NETC reflects complete management (mowing)
or recent disturbance of the area.

The habitats available for lowland vegetation on the NETC are located on the waterfront
along Narragansett Bay and surrounding the small impoundments and their drainages
further inland. Those areas located on the waterfront are comprised of borrow pits along
the railroad tracks and abandoned disposal areas where excavation has created
depressions.

The largest of these depressions is the Melville North landfill. This area was excavated
during landfill operations and depressions were created. These depressions support a
limited diversity of wetland flora including reeds and various shrub and grass species.
Borrow pits can be found along the railroad tracks which parallel the shoreline extending
from McAllister Point northward to the Melville North landfill. These are individually
less than one acre in size and contain similar wetland species with a lack of diversity.

All lowlands on NETC have been artificially created and are in a disturbed condition.
The potential for maintaining diversified floral species within the lowlands of NETC is
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poor. This area did not previously contain these habitats, and sills and drainage are not
conducive to their successional development.

The fauna of the region have been affected by similar disturbances (clearing, excavation,
construction) which led to the impoverishment of the flora. Field studies have indicated
impoverished fauna, particularly of herptile and mammal types. Widespread habitat
destruction over a period of several hundred years has caused emigration or elimination
of many species. As a result, the present regional fauna consist primarily of species of
wide distribution and ecological tolerances, high adaptability, and nonrestrictive habitat
requirements.

No large animals such as deer, turkey, or cougar are known within the boundaries of
NETC. However, red fox, raccoon, rabbit, and gray squirrel are present in the
woodlands.

Mammalian forms expected to be found on base include: the Eastern chipmunk, New
England cottontail rabbit, white-footed mouse, short tailed shrew, gray squirrel, and red
squirrel. Several of these species inhabit the few remaining wooded areas on base slated
to be excessed.

Various herptiles occupy NETC habitats. Common ones include the red backed
salamander, American toad, wood frog, eastern gartersnake, northern black racer and the
wood turtle.

Common herptiles of the wet areas include the American toad, spring peeper, bullfrog
and northern watersnake (Natrix sipedon), along with the snapping turtle.

Avian species which may be found within the NETC upland habitats include the
bobolink, meadowlark, chimney swift, kingbird, eastern phoebe (Sayorius phoebe), barn
shallow, red-tailed hawk and kestrel.

In addition, game birds, such as the ring-necked pheasant, bobwhite quail and the
mourning dove, are highly dependent on the plant communities on the base.

(IAS, pp. 5-37 to 5-39)

2.2.3 Marine Features
The Narragansett Bay marine features are presented below. Much of the marine features

information was obtained from the IAS report, and is referenced as such with page numbers

which follow excerpts.




Narragansett Bay occupies three former river valleys which have been drowned by the
advance of the Atlantic Ocean. Narragansett Bay is 20 miles long and 11 miles wide.
The bay has a surface area of 102 square miles. Figure 5.3-7 shows Narragansett Bay
and the surrounding areas. The shape of the former river valleys has changed little since
the last glaciation. The bay is divided into an eastern and western passage by Conanicut
Island. The average depth of the bay is 30 feet. In the western passage, the average
depth is 25 feet, while in the eastern passage, the average depth is 50 feet. The eastern
passage, which NETC fronts, allows deep water access up to the south end of Prudence
Island. Channel depth exceeds 80 feet in the eastern passage from Gould Island seaward,
and depths in excess of 150 feet occur near the mouth of the bay.

Freshwater flows into the bay at an average rate of 1,239 cubic feet per second from a
drainage area of 1,850 square miles. This accounts for 90 percent of the annual flow of
fresh water into the bay. The other 10 percent is provided by direct rainfall into the bay
and sewage effluent. An average of some 43 inches per year of precipitation falls
directly into the bay. The freshwater input into the bay is small compared to the large
volume of saline water in the bay. The relatively small freshwater input into the bay
results in the bay water being well mixed with only small salinity gradients through the

bay. Salinities range from about 22 parts per thousand (ppt) in the Providence River to
32 ppt at the mouth of the bay.

Tides are semi-diurnal in Narragansett Bay with a mean range of 3.6 feet at the mouth
of the bay and 4.6 fect at the head. Abut 13 percent of the volume of water in the bay
is exchanged each tidal cycle (Oviatt and Nixion, 1973). This is over 250 times the
mean tidal river flow into the bay during a tidal cycle. The tidal movement is the single
most important factor in water circulation in the bay. Tidal currents range in velocity
from 0.07 to 2.3 feet per second (Atlantic Scientific, 1982). The faster velocities occur
in the east and west passages near the mouth of the bay, while slower velocities occur
in the upper bay.

Non-tidal current in the bay moves slowly at an average of 0.34 feet per second (Olsen,
1980). Although the non-tidal currents are slow, they are important in the exchange of
water out of the bay and into Rhode Island Sound. The amount of time needed to
transport a particle of water from Providence to the mouth of the bay is some 45 to 50
days (Olsen, 1980). However, this time can vary depending on the winds. Research
seems to indicate that southeast winds blowing up the bay may prevent surface waters
from flowing down the bay (Olsen, 1980).

The sediments in the bay are contaminated with heavy metals, hydrocarbons, and sewage
sludge (Master Plan, 1980). A survey conducted by EPA (EPA, 1975) has shown the
presence of heavy metal concentrations in the sediments in interstitial waters north of the
Naval Complex. The values found were 7,048 mg/l manganese, 2,351 mg/1 zinc, 559
mg/l iron, 55 mg/l lead, 46 mg/l nickel, 44 mg/1 copper, and less than 1 mg/l cadmium.




These contaminants are the result of industrial and municipal discharges into the bay.
No sediment samples have been taken in the area of the Naval Complex.

The water quality for Narragansett Bay as determined by the State of Rhode Island is
shown in Figure 5.3-8 (Figure 3). Most of the bay is Class SA, which means it suitable
for direct shellfish harvesting, bathing and other water contact sports. Areas classified
as SB are suitable for shellfish harvesting after depuration and for bathing and other
recreational activities. Areas classified as SC are suitable for fish, shellfish, and wildlife
habitat areas, but the shellfish cannot be harvested. The entire shoreline of NETC is
closed to shellfishing.

(IAS, pg 5-28, 5-31)

The marine ecosystem of Narragansett Bay forms the shoreline of the base for
approximately 9 miles. The bay is of great economic and aesthetic importance of the
entire southern portion of Rhode Island. It is an estuary and the fishery resources of the
bay are extremely important. The annual value of the combined commercial and sport
fishing is estimated at several million dollars.

In Narragansett Bay, the phytoplankton are by far the most important primary producers,
synthesizing organic matter from carbon dioxide and inorganic nutrients with sunlight as
the energy source. In shallower, less turbid estuaries, seaweeds and sea grasses may
assume this role. . . .

The phytoplankton and zooplankton are rich and varied in Narragansett Bay. The species
composition is relatively uniform from station to station indicating a good movement of
the water mass within the bay. The estimated productivity figure of 84 grams of carbon
per square meter per year is also indicative of good environmental conditions. . . .

Most species of finfish move in and out of Narragansett Bay following well established
seasonal patterns. These migratory movements, although different for each species,
provide-for distinct summer and winter populations of finfish. The migrations are related
primarily to temperature, and the major shifts between winter and summer populations
take place when the water temperature is about 10°C (50°F).

Narragansett Bay is visited each year by a great many species of fish because it lies along
the boundary between southern and northern populations. Thus, herring from Georges
Bank may visit the bay at the end of their southward midwinter migrations, and species
such as scup and occasional exotic tropical strays brought up by the Gulf Stream make
their appearance during the summer. In all, over 100 species may appear in any given
year, about half of which are occasional visitors.




In various studies during the 1970’s a total of 99 species of fish have been taken from
Narragansett Bay (Oviatt and Nixon, 1973; Jeffries and Johnsons, 1974; Camp, Dresser
and McKee, 1978; Department of the Navy, 1978). Ten species accounted for 91
percent of the fish catch with the winter flounder, the sand dab, scup and butterfish the
most commonly occurring fish taken. These four species are also of commercial
importance. . . .

A year-long, bay-wide survey (excluding Mount Hope Bay and the Sakonnet River) of
bottom fish made in 1972 yielded an annual minimum estimate of 117 individuals, or
28.5 pounds per acre. This translates into a standing crop of 1.9 million pounds of
bottom fish. (The margin of error gives a range of 0.8 to 2.9 million pounds.) This is
comparable to other estimates made using similar sampling techniques in New England
estuaries and offshore fishing grounds. This bay-wide survey showed that despite the
constant movement of species in and out of the bay, the total biomass of bottom fish is
remarkably steady.

There are fewer species of pelagic fish than of bottom fish in the bay, but they make up
for this by their numbers and their importance to fishermen. All the pelagic species are
highly seasonal, with anchovies and sea herring appearing in the winter, and menhaden,
bluefish, and striped bass in the summer. When schools of menhaden :
are present, their biomass may be far greater than that of the bottom fish. Population
estimates for the bay are for as much as 16 million pounds of menhaden and 2 million
pounds of bluefish and stripers. . . .

The benthic community in Narragansett Bay plays a critical role in the functioning of the
ecosystem. Benthic filter feeders consume significant amounts of phytoplankton, and the
bay’s high primary productivity may be attributable in good part to the recycling activity
of the benthos. . . .

The shellfish of Narragansett Bay include both bivalve molluscs (clams, oysters, scallops)
and decapod crustaceans (crabs, shrimp, lobster). Lobster are caught both within and
outside of Narragansett Bay. Lobsters are trapped in much of Narragansett Bay
including the Coddington Cove area. Some lobster traps are located a short distance
from Pier 2.

Bivalves harvested in the region of Narragansett Bay include the northern quahog -
known as they bay quahog in Rhode Island), soft shell clam, and Atlantic bay scallop.

The quahog is the most valuable shellfish resource within the bay system. The number
of people harvesting this organism for individual or commercial use is increasing.
Shellfishing areas open to the public do not include the NETC shoreline.

Quahogs are the most abundant benthic animal of their size in Narragansett Bay (URI,
1980, Bulletin #40). In recent years, the total Rhode Island harvest ranged from 5

2-10




million pounds of meats in 1955 to 2 million pounds in 1978, the great majority of which
are taken from the bay. . . .

Water pollution continues to take a heavy toll in the reduced numbers of quahogs
available for harvesting. The primary criterion used in closing areas to shellfishing is
the abundance of fecal coliforms in the water; these are an indicator of sewage and the
pathogenic bacteria and viruses it may contain. A shellfish depuration plant is capable
of killing harmful microorganisms that might be found within the shellfish, but not has
been built in the bay area. Unfortunately, pathogenic microorganisms are only one
aspect of the pollution in the upper bay. There are signs that Providence River quahogs
are not healthy and may be dying off at least in some areas. Several researchers are
concerned that they may be accumulating significant levels of petroleum or heavy metals,
which are not removed by the usual depuration methods.

Aquaculture within the bay includes the eastern oyster and the blue mussel. Two species
of clams are harvested offshore and landed at bay fishing ports. They are the Atlantic
surf clam and the ocean quahog. Most of the northern areas of the bay are closed
permanently or opened on a conditional basis. Most of the lower bay localities are
opened. The shellfish area just south of the Newport Naval Facility is permanently
closed because of municipal sewage discharge.

A small commercial fishery for squid occurs in the bay. A large squid trap is presently
located in Coddington Cove (RI DEM, 1982) Sportsmen harvest squid with rod and reel
throughout the spring and early summer months in the lower bay.

The blue crab and the rock crab are taken throughout the bay by recreational fishermen.
Both of these species inhabit the shallow bays, sounds, and pools during the warm
months and migrate to deeper water in the fall. The commercial fishing for blue crabs
ended in 1938 with a severe population decline. The reason for the decline is not
understood, but pollution from heavy metals and chlorinated hydrocarbons may have
played an important role. At present, the population of blue crabs is increasing. The
commercial use for rock crabs will be expanded with the development of new techniques
for extracting the crab meat from the shells.

The Blue Gold Sea Farm, Inc. has leased five acres north of NETC for rearing the blue
mussel. They suspend string from floats to which the larval stages of the mussel attach.
It takes about 18 months for these mussels to reach market size. Eastern oysters are
being cultured on suspended strings in coastal ponds on Prudence Island and southwestern
shores of the bay. Scallop seed is planted in the bay, and in 1978, the catch was valued
at one million dollars (Rhode Island Statewide Planning Program, 1979).

(IAS, pp. 5-40 to 5-47)
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2.3 Regional Geology
The regional geology for NETC Newport is presented below. Much of the regional

information was obtained from the IAS report, and is referenced as such with page numbers
which follow the excerpts.

NETC is located at the southeastern end of the Narragansett Basin. This basin is a
complex synclinal mass of Pennsylvanian aged sedimentary rocks and is the most
prominent geologic feature in eastern Rhode Island and adjacent Massachusetts.
Narragansett Basin is an ancient north to south trending structural basin originating near
Hanover, Massachusetts. The basin has a length of approximately 55 miles and varies
from 15 to 25 miles wide. The western margin of the basin is in the western portion of
Providence, Rhode Island, and the eastern margin runs through Fall River,
Massachusetts. Exposures of older rocks on Conanicut Island and in the vicinity of
Newport suggest that the southern extent of the basin is near the mouth of Narragansett
Bay.

The rocks of the Narragansett Basin are non-marine sedimentary rocks of Pennsylvanian
age. The rocks are chiefly conglomerates, sandstones, shales, and anthracite. Total
thickness of the strata in the Narragansett Basin has been estimated at 12,000 feet. Both
vertical and lateral irregularities in the lithologic character of the rock are present within
the basin. Many folds and some faults occur throughout the basin, but the character and
amount of the folding and faulting are not clearly known. The sedimentary rocks of the
basin are believed to have been deposited in a lowland area which was surrounded by an
upland area of considerable relief. The presence of coal beds within the basin also
indicates that there were fairly extensive swampy areas. Figure 5.3-2 shows a general
geologic map of Rhode Island.

The bedrock of the Narragansett Basin has been divided into the following five units:
the Rhode Island Formation, Dighton Conglomerate, Wansulta Formation, Pondville
Conglomerate, and Felsite at Diamond Hill. AT NETC and most of the surrounding
area, the bedrock is entirely of the Rhode Island Formation, and thus, only this unit will
be examined in detail. Figure 5.3-3 represents a detailed look at the geology at NETC
and the surrounding areas.

The Rhode Island Formation is the most extensive and thickest of the Pennsylvania
formations in Rhode Island. The vast majority of the Narragansett Basin is underlain by
this formation. Included within the Rhode Island Formation are fine to coarse
conglomerate, sandstone, lithic graywacke, graywacke, arkose, shale and a small amount
of meta-anthracite and anthracite. Most of the rock is gray, dark gray, and greenish, but
the shale and anthracite are often black. Crossbedding and irregular, discontinuous
bedding is characteristic of the formation. Rocks of the Rhode Island Formation, which
are in the northern portions of the basin, are strong and indurated but are not
metamorphosed. However, those rocks in the southern portion of the basin, such as the
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NETC, are metamorphosed, and these rocks contain quartz-mica schist, feldspathic
quartzite, garnet-stacrolite schist, and some quartz-mica-sillimanite schist. The beds of
meta-anthracite and anthracite are mostly thin, but many areas within basin have been
mined. Vein quartz, fibrous quartz, and pyrite are commonly associated with these coal
layers, and the ash content is high.

Within the Rhode Island Formation, there are a few areas of thick conglomerates. These
conglomerate layers are gray to greenish in color and are mostly very coarse. These
conglomerates consist of pebbles, cobbles, and boulders (up to several feet long),
interbedded with sandstone and graywacke. The stones are predominantly quartzite and
have been elongated as a result of tectonic forces in the southern portion of the basin.
These thick conglomerate layers are more resistant to erosion than are the surrounding
rocks and thus, are topographically higher. Coasters Harbor Island is mostly covered
with this conglomerate material.

Throughout the Narragansett Basin, the Pennsylvanian rocks are underlain by
pre-Pennsylvanian igneous and metamorphic rocks such as Bulgarmarch granite,
Metacom granite gneiss, porphyritic granite and slate and quartzite. For the most part,
these basement rocks are deeply buried beneath the Pennsylvanian rocks. However,
these older rocks occur north of NETC in the Bristol area and south of NETC in the Fort
Adams and Newport Neck areas and on the southern tip of Conanicut Island. Rose
Island and Goat Island also have older metamorphic rocks of slate and quartzite.

Overlying the Pennsylvanian rocks of the Narragansett Basin are surficial deposits of
Pleistocene sediments. These Pleistocene sediments owe their origin to the Wisconsin
glaciation which covered the area with ice several thousand feet thick. As the glaciers
receded some 10,000 to 12,000 years ago, they deposited unconsolidated glacial materials
of variable thicknesses throughout the Narragansett Basin area. The unconsolidated
glacial material ranges from 1 to 150 feet thick, being thicker in the valleys and thinner
in the uplands. The glacial material consists of till, sand, gravel, and silt. These glacial
deposits were derived from shale, sandstone, conglomerate, and in a few places, coal.

The glacial materials serve as the parent materials for the soils in the area. Areas where
sand and gravel were deposited serve as important regional mineral sources. . . .

(IAS, pp. 5-18, 5-21)

Much of the geologic information contained in this section was obtained from Geological
Survey Bulletin 1295 (Quinn, 1971). . ..

(IAS, pg. 5-21)

" Several soil borings were completed into bedrock as part of a Remedial Investigation

conducted at four RI/FS sites within the NETC (TRC, 1991). Bedrock was encountered at four
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of the RI sites. Generally, the bedrock consisted of a grey-green to black, highly weathered to
competent, carboniferous shale. Rock cores indicated a high degree of fracturing with quartz
and iron oxide deposits present along the fracture planes. Depth to bedrock varied amongst
boring locations from approximately one to 33 feet below ground surface.

Glacial till deposits were encountered overlying the bedrock at NETC during the RI
investigations. The till material was characterized as containing fine to coarse sand with varying
amounts of silt, with some horizons containing weathered shale fragments. A single Shelby
Tube sample of the till indicated a triaxial permeability of 2.7 x 107 cm/sec (7.7 x 10
feet/day). Natural deposits of sand and silt and organic muck were also encountered.

2.4 Regional Hydrology
The regional hydrology for NETC Newport will be discussed in two following

subsections covering surface water and ground water.

2.4.1 Regional Surface Water Hydrology
The regional surface water hydrology for NETC Newport is presented below. Much of

the regional information was obtained from the IAS report, and is referenced as such with page

numbers which follow the excerpts.

NETC is located within the Narragansett Bay Drainage Basin. This drainage basin
covers an area of 1,850 square miles, 1,030 square miles of which are in Massachusetts
and 820 square miles of which are in Rhode Island. All surface water drainage from the
basin is into Narragansett Bay. Three major rivers, the Taunton, Blackstone, and
Pawtucket, as well as the Providence River and a number of smaller rivers and streams,
drain into Narragansett Bay. Discharge from Narragansett Bay is into the Atlantic Ocean
between Point Judith and Sakonnet Point in Rhode Island.

Throughout NETC, the surface drainage is westward toward Narragansett Bay with the
exception of one area in Tank Farm #2 which drains eastward into Melville Reservoir.
Surface drainage at NETC is provided by the Melville Ponds, Normans Brook, Lawton
Brook and Reservoir, Gomes Brook, a stream and pond in the northeastern portion of
NUSC, and a stream discharging into Coasters Harbor. The surface drainage for NETC
is shown in Figure 5.3-6. All these streams discharge into Narragansett Bay. . . .
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Waters within a 600 foot radius of Greene Lane, Middletown SB
The waters in the vicinity of Fort Adams, Newport, which are within a SC
300 foot radius of the Fort Adams marine outfall sewer (4.1 acres)

The waters in the vicinity of Coasters Harbor which are within 500 feet SC

of the Newport marine outfall sewer (18 miles)
(Rhode Island Water Quality Standards, 1988)

2.4.3 Area Water Use

Public water in the City of Newport and Town of Middletown is supplied and managed
by the Newport Water Department. The Town of Portsmouth purchases water from the Newport
Water Department but operates its own distribution system. Approximately two thirds of
Portsmouth is serviced by public water with the remaining one third supplied water from private
water wells. While no specific records exist as to private well use in the information reviewed,
in general, the majority of private wells are reportedly located on the eastern portion of
Aquidneck Island (Personal Communication, Town of Portsmouth, 1992).

The Newport Water Department receives its water supply from a series of seven surface
water reservoirs located on Aquidneck Island and two surface water reservoirs on the mainland.
The seven surface water reservoirs on Aquidneck Island are:

1. Lawton Valley Reservoir,

St. Marys Pond,
Sisson Pond,
Easton North Pond,
Easton South Pond,

Paradise or Nelsons Pond, and

N oL R e

. Gardners Pond.

Each of these reservoirs is supplied water via rainfall and runoff and is not augmented
by ground water supply wells. The Newport Water Department stated that the safe yield of the
reservoir system is approximately 11 to 13 million gallons per day (MGD). Water use in 1991
was 7.07 MGD, and adequate capacity reportedly exists for projected water usage on Aquidneck
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use in 1991 was 7.07 MGD, and adequate capacity reportedly exists for projected water
usage on Aquidneck Island for the next ten to twenty years, or more (Personal
Communication, Newport Water Department, 1992). Figure 6 indicates the location of
surface water reservoirs (Lawton Valley, Sisson Pond, St. Marys Pond, and the Easton
North Pond) in the vicinity of the Newport Naval Base.

The Prudence Island Utilities Company supplies ground water to approximately 800
people on Prudence Island, Portsmouth, located east and off-shore of the Melville area.

The locations of known public ground water supply wells and surface water reservoirs
within the NETC Newport vicinity are shown on Figures 4 and 5. The locations of
ground water supply wells were obtained from the February, 1992 RIDEM Ground Water
Section Facilities Inventory map for the Prudence Island quadrangle (USGS). The map
shows the locations of known public ground water supply wells, in addition to known or
suspected sources of ground water contamination. RIDEM Ground Water Section
personnel indicated that the location of the supply wells within the Prudence Island
Quadrangle had been field verified by RIDEM personnel.

Private wells are reported to withdraw water from till, bedrock, and stratified-drift
aquifers. Of these aquifers, bedrock is considered the most reliable source of ground
water, and well yields are commonly sufficient for domestic supplies (Johnston, U.S.G.S.,
undated).

The location, depth, and yield of private bedrock wells in the Prudence Island and
Newport Quadrangles are shown on Figures 5.3.9 and 5.3.10 [Figures 4 and 5] as
obtained from the IAS report. The IAS report indicated that bedrock wells in the area
range from approximately 14 to 1,300 feet deep. Well yields from 55 gallons per minute
(GPM) to less than 1 GPM are reported in the IAS report.

2.4.4 Regional Ground Water Hydrology
The regional ground water hydrology for NETC Newport is presented below. Much

of the regional information was obtained from the IAS report, and is referenced as such
with page numbers which follow the excerpts.
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treatment, agricultural uses, bathing, other primary contact recreational activities, and fish and
wildlife habitat. The following is a description of water quality classifications for Narragansett
Bay in the NETC area, as obtained directly from the State surface water quality regulations
(RIDEM, Division of Water Resources, Section 6 - Water Quality Standards, Appendix A,
Narragansett Bay Drainage Basin):

SECTION CLASSIFICATION
The waters within 500 feet of the firing pier of the US Navy Torpedo SA

Testing Station, Gould Island

The waters in the area easterly from a line drawn from Coggeshall Point SC
southwesterly to the southeastermost point of Dyer Island and the area

easterly from a line drawn from Carr Point northwesterly to the

southeasternmost point of Dyer Island

The waters in the vicinity of Taylor Point which are within a 300 foot SC
radius of the Jamestown marine outfall sewer (7 acres)

The waters in the vicinity of Taylor Point, exclusive of those waters SB
described above, south of a line from the northernmost extremity of

Taylor Point to Can Buoy 13, north of a line from a point of land

approximately 1000 feet south of the Newport Bridge to the northernmost

extremity of Rose Island, and within 1000 feet of the shoreline of

Jamestown (49 acres)

Unnamed Brook from Greene Lane, Middletown, Rhode Island to East B
Passage, Narragansett Bay (1-1/2 mile)

Unnamed Brook upstream of Greene Lane to headwaters B
East of a line from Ida Lewis Rock to the southern extremity of Goat SC

Island, east of the line from the northern extremity of Goat Island to the
west shore of Coasters Harbor Island, east of a line from the west shore
of Coasters Harbor Island to the western extremity of Coddington Point
and south and east of a line from the southwestern extremity of
Coddington Point to the northern most point of the Coddington Cove
breakwater

The area within 1000 feet off of Monroe Street (in the Fort Adams Naval SB
housing complex) on the west shore of Fort Adams, east of line from

Fort Adams Light to Rose Island Light to Buoy (FLR) Bell 14 and a line

from Buoy (FLR) Bell 14 through Nun Buoy 16 at Coddington Point and

its extension to the end (southeastern most point) of the Coddington Cove
breakwater
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Except for the stream and pond at NUSC and the stream which empties into Coasters
Harbor, all of the other streams and ponds are on land which is being excessed by the

Navy. The Melville Ponds have been disposed of by GSA and are now part of the
Melville Public Fishing Area.

While these streams and ponds receive drainage from many of the areas within NETC,
a substantial portion of the NETC area drains directly into Narragansett Bay or infiltrates
into the soil before reaching a stream or body of water. Direct runoff into Narragansett
Bay would especially occur following thunderstorms. . . .

(IAS, pp. 5-26, 5-28)

The potential for pollutant migration by surface drainage at NETC is greatly increased
by its proximity to Narragansett Bay. Many of the waste disposal areas, such as the
McAllister Point landfill, Melville North disposal site and Gould Island disposal site, are
located right along the shoreline of Narragansett Bay. Surface drainage from these areas
is directly into the bay. The NETC area is frequently subjected to thunderstorms during
which intense periods of rainfall are common. Surface drainage into the bay would be
greatest following these thunderstorms.

Pollutants from these portions of NETC drain into the Melville Ponds, Normans Brook,
Lawton, Brook, Gomes Brook, and the NUSC stream and would also migrate off-site.
All of the streams discharge directly into Narragansett Bay.

(IAS, pg. 5-34)

2.4.2 Regional Surface Water Classifications
The surface water quality classifications for Narragansett Bay, as determined by RIDEM,

are shown on Figure 3. Most of the Narragansett Bay is classified as Class SA, which means
it is suitable for bathing and contact recreation, shellfish harvesting for direct human
consumption, and fish and wildlife habitat.

Areas classified as Class SB are suitable for public drinking water with appropriate

treatment, agricultural uses, bathing, other primary contact recreational activities, and fish and
wildlife habitat. Areas classified as Class SC are suitable for boating, other secondary contact
recreational activities, fish and wildlife habitat, industrial cooling, and good aesthetic value.

Two freshwater streams located on NETC property have been classified as Class B

surface waters. Class B surface waters are suitable for public water supply with appropriate
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Many areas on Aquidneck Island, on which NETC is located, obtain their water
supply from wells. Areas relying on ground water are mostly north of the
Middletown area, but there are wells throughout the entire island. Most ground water
is used for domestic needs, although some is used by small industries and businesses.

Ground water on Aquidneck Island is obtained from the unconsolidated glacial
deposits of till and outwash and from the underlying Pennsylvanian bedrock.
Throughout the area, depth to ground water ranges from less than one foot to about
30 feet, depending upon the topographic location, time of year, and character of
subsurface deposits. The average depth to the ground water is around 14 feet on
Aquidneck Island and moves from areas of high elevations to Narragansett Bay or the
Sakonnet River.

Seasonal water level fluctuations are common in the area. These fluctuations range
from less than 5 feet to as much as 20 feet on the hills. In the valleys and lowland
areas, the fluctuations are generally less than 5 feet. During the late spring and
summer, the water table usually declines as a result of evaporation and the uptake of
water by plants, and rises during autumn and following winter thaws.

The unconsolidated glacial deposits range in thickness from less than one foot near the
rock exposures to about 50 feet throughout Aquidneck Island. Most of the glacial
deposits are till, but isolated outwash areas occur. In the NETC area, the glacial
deposits are till with a thickness of less than 20 feet. Wells completed in the till are
usually dug and range in depth from less than 10 feet to as much as 75 feet. The
average depth for these wells is about 20 feet. These dug wells are usually 2 to 3 feet
in diameter and are usually dug down to the top of the bedrock.

The yield of till wells varies considerably depending upon the type and thickness of
the water-bearing deposits penetrated. Yields range from less than one to as much as
120 gallons per minute. Under normal weather conditions, till wells yield a few
hundred gallons of water per day and are adequate for domestic supplies. The large
diameter of dug wells also provides substantial water storage area between periods of
use. Each foot of water in a 3-foot diameter well represents storage of 53 gallons.
However, these wells are subject to going dry during seasonal or unusual droughts.

Bedrock wells in the area range from 14 to 1,300 feet in depth. The average depth
for these bedrock wells is 135 feet. Yields from bedrock wells range from less than
one to as much as 55 gallons per minute. Most wells yield less than 10 gallons per
minute. The yields vary considerably in the bedrock over short distances because the
joints and fractures which transmit water to the wells occur intermittently. Joints and
fractures are most numerous and widest near the top of the bedrock and become fewer
and narrower with depth. Bedrock wells seldom go dry, but yields can be extremely
low if not enough fractures and joints occur in the area of the well.
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The chemical characteristics of the ground water are similar throughout the area, and
the water is generally satisfactory for most ordinary uses. Most ground water in the
area is soft or only moderately hard, with ground water from till generally containing
less mineral matter and being softer than ground water from bedrock. Areas where
the ground water has high iron content are scattered throughout the area, being most
numerous around Newport and Middletown and the northern part of Portsmouth.
Wells which have a high iron content usually penetrate only rocks of Pennsylvanian
age.

In scattered locations near the shoreline, over-pumping has led to salt water intrusion
in some wells. Bedrock wells are not as easily contaminated with salt water as are
till wells, but the chance of contamination increases as the depth of the well below sea
level increases.

No wells were identified within the boundaries of NETC other than on Gould Island,
although there are numerous wells in close proximity. These wells are upgradient of

~ NETC. . ..

(AS, pp. 5-31 to 5-34)

The ground water at NETC is very shallow, being less than 10 feet below the surface
in most areas. This shallow depth makes ground water contamination at NETC very
possible. Those pollutants which do find their way into the ground water would
migrate to the west and discharge into Narragansett Bay. NETC extends along the
western shoreline of Aquidneck Island, and the ground water only has to migrate a
short distance before discharging into Narragansett Bay.

The soils occurring at NETC have permeabilities which are moderate to moderately
rapid, and they do not restrict the vertical movement of water. The glacial till, from
which these soils were derived, is generally less permeable than the overlying soils
but does not represent a barrier to the vertical migration of water. Therefore, it is
possible that any contaminant transported in this water could contaminate the ground
water. There are also isolated areas where the bedrock occurs at the surface.
Contamination is possible in these areas through the cracks and fissures which
commonly occur in the bedrock.

(IAS, pg. 5-34)

Information obtained from the Phase I Remedial Investigations indicated that, in

general, ground water on NETC flows from east to west towards Narragansett Bay. Depth
to ground water ranged from approximately four to 28 feet below ground surface at the
four RI/FS sites. Slug tests conducted on monitoring wells at these sites indicated that the
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hydraulic conductivity of the till unit ranged from 0.22 to 0.44 feet per day and upper
bedrock hydraulic conductivity ranged from 0.029 to 0.21 feet per day. The RI report
noted that bedrock test data produced hydraulic conductivities higher than those normally
attributed to shale (3.28 x 10 to 3.28 x 10? feet per day (Driscoll, 1987).

2.4.5 Ground Water Classifications

The Rhode Island Department of Environmental Management (RIDEM) has classified
ground water in Rhode Island to protect and restore the quality of the state’s ground water
resources for use as drinking water and other beneficial uses, and to assure protection of
the public health and welfare, and the environment. The ground water under the Melville
North Landfill site has been classified as Class GB.

Ground water classified GAA includes those ground water resources which the
Director (RIDEM) has designated to be suitable for public drinking water without

treatment and which are located in one of the three following areas:

1. Ground water reservoirs and portions of their recharge areas as
delineated by RIDEM;

2. A 2,000 foot radius circle around each community water system well or
within the delineation of a wellhead protection area to each well
delineated by RIDEM;

3. Ground water dependant areas, such as Block Island, that are physically
isolated from reasonable alternative water supplies and where the
existing ground water supply warrants the highest level of protection.

Ground water classified GA is known or presumed to be suitable for drinking water
without treatment. Ground water classified GB may not be suitable for drinking water
without treatment due to known or presumed degradation. GB classified ground water is
primarily located at highly urbanized areas or is located in the vicinity of disposal sites for
solid waste, hazardous waste or sewerage sludge. Areas which are unclassified are
presumed by RIDEM to be Class GA ground water.
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Non-attainment (NA) areas are those areas which are known or presumed to be out
of compliance with the standards of the assigned classification. The goal for non-attainment
areas is restoration to a quality consistent with the classification.

The RIDEM Ground Water Quality Regulations were codified into Rhode Island law
in May 1992 (Regulation DEM-GW-01-92, May 1992). Figure 6 indicates the relative
location of the RI/FS sites and RIDEM ground water classes.
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3.0 HISTORY OF RESPONSE ACTIONS
This section presents a brief chronology of the interaction between the Rhode Island

Department of Environmental Management (RIDEM), other regulators, and NETC

Newport concerning environmental issues at the Naval base.

3.1 Chronology of Regulatory and Navy Actions
The following chronology pertinent to NETC Newport site investigations was obtained

from the IAS report, the Confirmation Study, the Draft Tank Closure Plan for Tanks 53
and 56, the Phase I RI/FS and a review of information in RIDEM files:

Mid-1960’s - burning of oil tank bottom sludges discontinued because of air
pollution regulations.

Unknown Date - all of NETC shoreline closed to shellfishing due to concerns
about bioaccumulation of contaminants in Narragansett Bay from sites on the
facility.

Post 1971 - required scrubbers were installed on the Navy’s classified document
incinerator.

September 11, 1980 - the Navy Assessment and Control of Installation Pollutants
(NACIP) program was initiated. The purpose of the program is to systematically
identify, assess, and control environmental contamination from past use and
disposal of hazardous substances at Navy and Marine Corps installations. (Note:
This study is being conducted under this program.)

1982 - the RIDEM adopted hazardous waste regulations which classified waste
oil as a hazardous waste.

March 1983 - Initial Assessment Study (IAS) of NETC completed.
1984 - the Navy ceased using Tanks 53 and 56 at Tank Farm Five for waste oil
storage.

1986 - the RIDEM implemented new regulations for the operation and closure of
underground storage tanks used to hold oils and hazardous materials.

May 1986 - Confirmation Study Report (CS) on the NETC was completed.
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1988 - Tank Closure Plan for Tanks 53 and 56 located at Tank Farm Five
completed and closure option selected for implementation.

1991 - Phase I RI/FS Report on five sites at the NETC was completed.
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TABLE 1

SUMMARY OF NETC HAZARDOUS WASTE SITES

" No.

Site

Characteristics/Studies/Plan of Action "

1

McAllister Point Landfill

Melville North Landfill

Structure #214 - Melville North
Coddington Cove Rubble Fill

Melville North Area
STP Sludge Drying Bed

Tank Farm #1

1955 - 1970s - The landfill received all waste generated at the Newport Naval Complex. This
site contains wastes from operation (machine shops, electroplating, etc.), Navy housing, and
ships homeported in Newport. Materials disposed of at this site would be mostly domestic-type
refuse but also include spent acids, paints, solvents, waste oils (lube, diesel, and fuel), and
PCB-contaminated oil. An IAS and CS were conducted of the site. Site will be investigated
under the current RI/FS.

WWII - 1955 - The landfill received mostly domestic-type refuse and also spent acids, waste
paints, solvents, waste oils, and PCBs. Several areas are covered with oil and oily sludge on the
site. The site has been excessed and is owned by Melville Marine Industries. An IAS and CS
were conducted of the site. Site will be investigated under the current RI/FS.

1980 - 1982 - Substation #214. The site has been excessed. NETC cleaned the site under a
removal action.

1978 - 1982 - Rubble dump which contains inert items including scrap lumber, tires, wire, cable,
and empty paint cans. An IAS conducted of the site recommended no further action.

1978 - 1982 - Twenty barrels of waste oil stored on an asphalted area. Oil was spilled in the
area. The site has been excessed. An IAS was conducted of the site. NETC cleaned the site
under a removal action.

1982 - 1983 - Site is located in Melville North at the old sewage treatment plant. Oily waste has
been disposed of at this site. Site has been excessed. An IAS was conducted of the site. NETC
cleaned the site under a removal action.

WWII - 1970 - Located in Melville North. Contains six 60,000-barrel underground storage tanks
(USTs) for diesel oil, fuel oil, jet fuel, 100 octane gasoline, and aviation fuel. Tank bottom
sludge generated from cleaning the tanks was placed in on-site pits. Approximately 6,000
gallons of sludge was disposed of at the site. An IAS and CS were conducted of the site. The
performance of an RI/FS is dependent upon the results of the RI/FS conducted at two other tank
farms (Sites 12 and 13).



TABLE 1

SUMMARY OF NETC HAZARDOUS WASTE SITES

(Continued)

Site

Characteristics/Studies/Plan of Action “

10

11

12

13

NUSC Disposal Area

Old Fire Fighting Training Area

Tank Farm #2

Tank Farm #3

Tank Farm #4

Tank Farm #5

Early 1970s - Located in Coddington Cove. Contains rubble, inert materials including scrap
lumber, tires, wire, cable, and empty paint cans. An IAS conducted on the site recommended no
further action.

WWII - 1972 - Located on Coaster’s Harbor Island. Waste oils were used at the site to train
personnel in fire fighting operations. Site has been excavated to remove contaminated soils. An
IAS conducted of the site recommended no further action. Oil discovered at the site during a
recent geotechnical investigation for the expansion of an operating facility on the site indicated
the need for further investigation of the site. The site will be investigated under the current
RI/FS.

WWII - 1970 - Located in Melville. Contains eleven 60,000-barrel USTs for fuel.
Approximately 100,000-175,000 gallons of sludge were disposed in on-site pits. An IAS was
conducted of the site. The performance of an RI/FS is dependent upon the results of the RI/FS
conducted at two other tank farms (Sites 12 and 13).

WWII - 1970 - Located in Melville. Contains seven 60,000-barrel USTs for fuel. Tank sludge
bottoms were disposed in burning chambers. The burning chambers had steel sides and sand
bottoms. An IAS was conducted on the site. The performance of an RI/FS is dependent upon
the results of the RI/FS conducted at two other tank farms (Sites 12 and 13).

WWII - 1970 - Located in Melville. Contains twelve 60,000-barrel USTs for fuel.
Approximately 100,000-190,000 gallons of tank sludge bottoms were disposed of on-site. An
IAS and CS were conducted of the site. Site will be investigated under the current RI/FS.

WWII - 1970 - Located in Midway. Contains eleven 60,000-barrel USTs for fuel. Tank bottom
sludge was burned on-site. Approximately 100,000-175,000 gallons of oily sludge were disposed
of on-site. A tank closure investigation was conducted for two USTs at the site. An IAS was
conducted of the site. Site will be investigated under the current RI/FS.




TABLE 1

SUMMARY OF NETC HAZARDOUS WASTE SITES

(Continued)

Site

Characteristics/Studies/Plan of Action "

15

16

17

18

Gould Island Disposal Area

Gould Island Bunker #11

Gould Island Incinerator

Gould Island Electroplating Shop

Structure #214 - Melville North

WWII - All wastes generated on the island consisting of domestic trash, metal scrap, wood,
pipes, rusted drums, two diesel oil tanks, and concrete. Wastes from electroplating and
degreasing operations may also have been disposed of at the site. An IAS and CS were
conducted of the site. Site will be investigated by the Army Corps of Engineers.

WWII - Site had drums containing possible hazardous waste from electroplating operations. An
IAS was conducted on the site. NETC cleaned the site under a removal action.

WWII - Six-ton capacity incinerator. No action required at site.

WWII - Wastes generated from electroplating and degreasing operations. Wastes included
muratic acid, chromic acid, copper cyanide, sodium cyanide, sodium hydroxide, nickel sulfate,
Anodex cleaner and degreasing solvents. Site has been excessed. An IAS and CS were
conducted of the site. NETC cleaned the site under a removal action.

1980 - 1982 - Area adjacent to Structure #214. Drums of waste oil and oily spillage. Site has
been excessed. NETC cleaned the site under a removal action.




TABLE 2

STATUS SUMMARY OF NETC HAZARDOUS WASTE SITES

w

Site

McAllister Point Landfill
Melville North Landfill

Transformer Vault
Structure #214 - Melville North

Coddington Cove Rubble Fill
Melville North Area

STP Sludge Drying Bed

Tank Farm #1

NUSC Disposal Area

Old Fire Fighting Training Area
Tank Farm #2

Tank Farm #3

Tank Farm #4

Tank Farm #5

Gould Island Disposal Area
Gould Island Bunker #11

Gould Island Incinerator

Gould Island Electroplating Shop
Structure #214 - Melville North

Present Owner | Action "
Navy IAS/CS, RI/FS
Private IAS/CS, RU/FS
Private Navy Clean-Up
Navy IAS, SASE®
Private IAS, Navy Clean-up
Private IAS, Navy Clean-up _
Navy IAS/CS, SASE®
Navy IAS, SASE®
Navy IAS, RI/FS@

Navy IAS, SASE®

Navy IAS, SASE®

Navy IAS/CS, RI/FS
Navy IAS, RI/FS

Navy® IAS/CS, RI/FS®
Navy® IAS, Navy Clean-Up
Navy® No Action

Navy® IAS/CS, SASE®
Private IAS, Navy Clean-Up

® A Study Area Screening Evaluation (SASE) will be performed on each of these

sites to determine need for an RI/FS.

@  During a geotechnical investigation of the site, evidence of oil-contaminated soil
was found. Therefore, the site is being studied under the RI/FS.

®  Site #14 will be investigated by the Army Corps of Engineers (ACE).

@  Sites are proposed to be excessed.

®  The southernmost property on Gould Island which includes Sites 14-17 has been excessed
by the Navy but this section of the island has not been accepted by the State of Rhode
Island.
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1.0 INTRODUCTION -

The Plan of Action presented in the Phase II RI/FS Work Plan was prepared in
accordance with Navy Requirements (Scope of Work, Amendment 20 to Appendix “A”",
Contract N62472-86—C-1282) and Guidance for Conducting Remedial Investigations and
Feasibility Studies under CERCLA prepared by USEPA (1988). The Work Plan builds on the
data base available for the Naval Education and Training Center, Newport (NETC-Newport),
Rhode Island. The data base includes the following major environmental investigation efforts:

© Initial Assessment Study (IAS), Envirodyne Engineers, Inc. (1983).
© Verification Step, Confirmation Study (CS), Loureiro Engineering Ass. (1986).
© Draft Final Report - Phase I (RI), TRC Environmental Consultants Inc. (1991).

The Phase II Work Plan was developed to provide site-specific information sufficient to
support informed risk management decisions regarding any necessary or appropriate site
remedies.

- In preparing the Phase II Work Plan, pertinent comments received by the Navy on the
Draft Phase I Remedial Investigation Report (December 1991) were incorporated into the Phase
II plan of action. The Phase I RI report included those from the USEPA Region I and the U.S.
Fish and Wildlife (29 pages, January 27, 1992), USEPA (additional 5 pages, February 11,
1992), USEPA risk assessment (February 6, 1992), USEPA follow-up responses (June 12,
1992), and RIDEM (24 pages, January 24, 1991). Additionally, comments received on the
Phase I - RI/FS Work Plan from USEPA (19 pages, September, 18 1990) and RIDEM were
addressed, as appropriate.

The project plans for the Phase II work effort include the site-specific Field Sampling
Plan (FSP), a Quality Assurance Project Plan (QAPP), and a project Health and Safety Plan
(HASP). In addition, this Work Plan includes discussions of NETC and site-specific background
information which has been updated to include the results of the Phase I RI, a discussion of
ARARs and preliminary action alternatives, a Data Evaluation and Assessment Plan which
addresses data management and the RI Report outline, and a supplementél Human Health Risk
Assessment. A discussion of treatability studies and pilot testing is also included in the

Treatability Study and Feasibility Study (FS) Plan.
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The Phase II Work Plan was developed to assure that the field investigations meet the

objectives described in EPA’s RI/FS guidance, including:

In

Define the nature and extent of contamination (waste types, concentrations,
distributions).

Provide a basis for the evaluation of contaminant fate and transport mechanisms.
Update Phase I Human Health Risk Assessment.
Perform an Ecological Risk Assessment.

Update Phase I identification of federal/state contaminant- and location-specific
ARAREs. '

Provide a data base sufficient to support the detailed evaluation of remedial
alternatives within a Feasibility Study.

developing the Work Plan, the approach was to:

Identify data gaps in the Phase I RI;

Identify data quality objectives (DQQO’s);

Identify types of actions that may be appropriate for addressing site problems and
define associated data requirements for the technical evaluation of the actions’
applicability;

Identify interim remedial measures, where appropriate, to mitigate potential threats
or prevent further environmental degradation;

Identify optimal sequence of site actions and site activities; and

Identify procedures that may be used to streamline the RI/FS.

- T G N AN A A BN Gy A A A N E R G e e e



2.0 PRQJECT PLAN CRITERIA

2.1 Da

S

The Phase I RI provided an initial evaluation of the presence, nature, and extent of

contamination at the Melville North Landfill site. Surface soils, subsurface soils or fill,

sediment,

and ground water were sampled and initially characterized at the site. Geologic and

hydrogeologic characteristics of the site were also investigated. A Human Health Risk

Assessment was performed for the site on the basis of the Phase I RI results. However, the site

was not "fully characterized" by the Phase I investigation activities. Based upon a review of all

existing data and regulatory review comments, the following data gaps or issues were identified

as requiring further investigation (site activities planned to address these data gaps are noted in

parénthesis after each item):

©

©

©

Background Soil and Ground Water Quality (off-site surface soil samples and
upgradient monitoring wells).

Extent of Phase I Detected Surface Soil Contamination.
Extent of landfill and site (surface soil samples and soil borings).

Characteristics of fill materials and subsurface soils (surface soil samples and soil
borings).

Site Bedrock Topography (soil borings and geophysics).

Ground Water Quality in Shallow and Bedrock Aquifers (nested monitoring well
sampling).

Extent of Phase 1 Detected Ground Water Contamination (soil gas and monitoring
wells).

Extent of Site (surface soil samples and borings).

Overall Site Surface Soil Quality (surface soil samples).

Additional site characterization activities at the site includes the collection of samples for

media treatability information (e.g., grain size analyses, TOC, etc.).



2.2 Data Quality Objective Os
The development of data quality objectives for this site investigation involves the
following:

@ the specification of the decision making process and identification of why new data
are needed based on the identification of data users, the evaluation of existing data,
the development of conceptual site models, and the specification of data quality
objectives for the project;

© the identification of data uses or needs to ensure adequate data are developed; and

e the specification of methods by which data of acceptable quality and quantity will be

obtained.

Project objectives include the further characterization of the site with respect to the nature
and extent of contamination, the chemical and physical characteristics of the site, the site
contaminant fate and transport concerns, the human health and ecological risks, and the
application of potential remedial alternatives.

The Phase II RI/FS Work Plan has been developed in consideration of the following data
quality objectives. The data developed during the Phase II RI will need to be of sufficient
quality to support the activities involved in meeting the project objectives (i.e., data evaluation,
risk assessment, treatability study and feasibility study activities). The USEPA guidance
provided in "Data Quality Objectives for Remedial Response Activities” (USEPA, March 1987)
was used to determine the analytical levels required to support the site characterization activities.
Table 1 provides information on the analytical levels appropriate to various data uses. Table 2
identifies appropriate analytical levels for generic RI/FS data uses. The data quality objective

levels to be utilized for this investigation include:

Level I - screening - organic vapor detection using field instruments for soil gas surveys
and health and safety monitoring;

Level II - field analysis for soil gas surveys;

Level III - engineering (laboratory analyses other than EPA CLP, such as physicai soil
tests);

Level IV - Confirmational (such as TCL, TAL, including data validation); and
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Level V - Non-standard (including analysis for non-conventional parameters like TOC,
BOD, TPH, and modified CLP methods).

The combined use of these data quality objective levels will satisfy the data requireménts of site

characterization, risk assessment, and feasibility study activities.

2.3 Sequenced Site Actions/Activities
The Phase II Remedial Investigation described in the Work Plan will be conducted in a

staged approach in which sampling and analyses are sequenced to direct and optimize subsequent
field activities. Visual, ambient air, and soil gas surveys will be used to further evaluate
potential locations for the placement of borings and monitoring wells. Surface and subsurface
soil samples will be collected to define the nature and extent of soil and fill contamination.
Ground water samples will be collected and analyzed to define the horizontal and vertical extent
of ground water contamination. Other field activities to be accomplished as part of the Phase
II RI include hydrogeologic well testing and supplemental geologic characterization. A summary

of the field investigation activities planned for the Phase II RI at the Melville North Landfill are .

as follows:

@ Geophysical Survey (seismic refraction),

© Soil Gas Surveys (portable gas chromatograph),
© Surface Soil Sampling,

© Test Borings,

© Monitoring Well Installation,

© Ground Water Sampling, and

© Hydraulic Well Testing

2.4 Streamlining of Phase II - RI/FS Activities
The results of the Phase I RI and background data indicated that additional field

investigations are needed to fill in the data gaps, further address Phase I investigation findings,
and address regulatory requirements documented in review comments. To streamline Phase II
RI/ES activities, existing data has been evaluated to determine if interim actions can be taken
at the site. These activities include the collection of analytical data during the Phase II RI which

will aid in the evaluation of remedial technologies, and the planned interactive process for
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identifying potential treatability study needs and conducting treatability studies, as described in
Volume VIII of this Work Plan. The project planning for Phase II has developed a
cost-effective approach which will ensure that adequate data are available for defensible Human
Health and Ecological Risk Assessmént and Feasibility Study.

Streamlining the RI/FS approach for the Melville North Landfill site recognizes that
removal of all uncertainties is usually not feasible and focuses instead on collecting sufficient
data to characterize the site to support site remedy selections. It is critical that sufficient data
is collected during the Phase II RI to either support a "no action" finding or allow the Navy to
proceed toward the ultimate goal of site clean-up.
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TABLE 1

SUMMARY OF ANALYTICAL LEVELS APPROPRIATE TO

DATA USES

DATA USES

ANALYTICAL LEVEL TYPE OF ANALYSIS LIMITATIONS DATA QUALITY
- TOTAL ORGANICANORQANIC - NSTRUMENTS RESPOND 10 » F INSTRUMENTS CALIBRATED
SITE CHARACTERRZATION | VAPOR DETECTION USNG NATURALLY-OCCURING AND DATA INTERPRETED
wlﬂi. I.‘“ .mn:: mu" a PORTABLE INSTRUMENTS COMPOUNDS CORRECTLY, CAN PROVIDE
.FIELD TEST K18 INDICATION OF CONTAMINATION
« VARETY OF ORGANICS BY - TENTATIVE D -DEPENDENT ONQAQC
A GC, INORGANICS BY AA; STEPS EMPLOYED
BITE CHARATERIZATION XAF
EVALUATION OF ALTERNATIVES LEVEL N
ENGMNEERING DESIGN - TENTATIVE ID; ANALYTE- - TECHNIQUES/NSTRUMENTS - DATA TYPICALLY REPORTED
MONITORING DURNG EPECFIC LMITED MOSTLY 10 IN CONCENTRATION RANGES
MPLEMENTATION VOLATILES, METALS
- DETECTION LMITS VARY
FROM LOW ppm TO LOW ppb
ABK ABSESSMENT
PAP DETERMINATION - ORGANICSINORGANICS - TENTATVE D IN SOME - SMLAR DETECTION
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1.0 INTRODUCTION

The objective of this volume of the Work Plan is to define the level of Phase II
investigation necessary to assess the nature and extent of environmental contamination at Site
02, the Melville North Landfill site located on the NETC. This volume of the Work Plan
describes site-specific objectives in Section 1.1, summarizes available site background
information in Section 2.0, presents the site-specific field sampling activities in Section 3.0, and

summarizes site-specific health and safety information in Section 4.0.

1.1 SITE-SPECIFIC INVESTIGATION OBJECTIVES

The general objectives of the RI site investigation are to determine the nature and extent
of site contamination, sources of contamination, potential contaminant migration pathways,
potential contaminant receptors, and associated exposure pathways. This information is
necessary to determine whether, and to what extent, a threat to human health or the environment
exists, and to provide the information required to develop and evaluate remedial action

alternatives for the site, as necessary.
The scope of the Phase I and Phase II sampling efforts for this site have been developed

to meet site-specific RI/FS objectives. The site-specific objectives have been refined based upon
the findings of the Phase I RI. Below is a list of the RI objectives for the Melville North

Landfill investigation:
- determine the background levels of soil and ground water quality;

- determine the nature and extent of site surface soil contamination;
- determine the extent of the fill material on the site;

- determine the nature of the fill material contamination;

- determine the nature and extent of ground water contamination;

- determine the source location of the ground water contamination;

- determine the nature and extent of sediment and biota contamination in the adjacent
bay.
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The Phase II site investigation is being conducted to address areas of concern discovered
under the Phase I investigation and any site investigation data gaps. The Phase II investigation
activities will include soil gas surveys, surface soil sampling, soil boring sampling, and
monitoring well installation and sampling. Soil and ground water samples will be collected from
the site and analyzed as described in Section 3.0 of this plan.
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2.0 SITE BACKGROUND INFORMATION

2.1 SITE LOCATION AND DESCRIPTION
The Melville North Landfill is located at the northern end of the Newport Naval Base

(see Figure 1). The site is approximately 8 acres in size and is situated between Defense
Highway and Narragansett Bay. A set of Penn Central Railroad tracks run in an approximate
north-south direction on the eastern side of the site. Access to the site is off of Defense
Highway through a small gate and along a paved entrance way. The paved entrance way leads
approximately 180 feet down a small hill and across the railroad tracks to the site. A map of
the site is presented on Figure 2.

The site is relatively flat across the central to northern portions. In the southern portion
of the site a slight ridge runs along the eastern half of the site. At the northern end of the site
is a waste pile area which covers approximately 6,000 square feet and is approximately § feet
above grade at its highest point. Ground elevations across the main portion of the site vary
between approximately 10 and 20 feet above mean sea level. Along the western edge of the site,
the grade of the site is nearly level with the shoreline. As you proceed from the site to Defense
Highway there is an increase in elevation of approximately 40 feet.

The site is vegetated with grass, weeds, and some small trees. A strip of small trees is
present along the edge of the bay in the west-central portion of the site. A small, more densely
wooded area is present along the edge of the bay in the southern portion of the site. Just off of
the site, a wooded area is present along the central to southern edge of the site, between the site
and Defense Highway. The Navy routinely clears vegetation along the overhead power lines
which run along the eastern edge of the site.
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2.2 SITE HISTORY
The Melville North Landfill site was investigated in both the IAS and CS. The following
site history information was obtained from the IAS report.

This site was used as a landfill for at least the period following World War II
until 1955. The date that the site first began to be used as a landfill is unclear,
but all indications are that it was after the war. Following its closure in 1954,
wastes generated at the naval complex were disposed of at the McAllister Point
Landfill. The site encompasses approximately 10 acres.

The Melville North Landfill would have received wastes similar to those which
were disposed of in McAllister Point Landfill, including spent acids, waste paints,
solvents, waste oils (diesel, fuel, lube) and, potentially, PCBs. The quantity of
these wastes disposed of in the landfill is unknown. During visual inspections of
the site, areas covered with oil and oil sludge were found to be scattered
throughout the site. There were mounds of oil-soaked soil which appeared to
have been trucked to the site and dumped. These oil-contaminated mounds could
be the oil sludge material obtained from the tank farms during tank cleaning
operations, or the result of cleanup operations following oil spills.

The site is situated in the Melville North area in a low-lying wetland type area
along the shoreline of Narragansett Bay, as shown in Figure 1-2 [see Figure 1].
The area is subject to periodic flooding and lies within the 100-year flood plain
(NETC Master Plan, 1980). This site is located on land which is being excessed
by the Navy and is pending final disposal by GSA.

(AS, pg. 6-34)

The site was excessed by the Navy in September 1983 to the State of Rhode Island. Six
months later, the site was sold to Melville Marine Industries. The planned development for the

site is a marina.

2.2.1 Aerial Photograph
Aerial photos and facility maps were reviewed for the period from 1938 through 1988.

Activity on the site dates back to 1951, where lagoons and a structure which could be a building
or tank are visible on the site. In a 1953 photo, a lagoon appears to be emitting smoke from
its surface. Areas of ponded water are visible at various locations throughout the site from 1951
until 1975. In an undated photo estimated to have been taken between 1970 and 1975, two
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obviously man-made impoundments are visible along the northern spur of the site access road

(see Figure 1-3).

2.3 PRE ITE ATI
An Initial Assessment Study (Envirodyne Engineers, 1983) conducted on the site in 1983

identified areas on NETC where potential contamination from past waste disposal or handling
practices may pose human health or environmental risks. The Melville North Landfill site was
reviewed under the IAS. Based upon the historic use of the site as a landfill for hazardous
wastes and the potential contaminant migration pathways at the site, the site was recommended
for a Confirmation Study (CS).

A CS was conducted at this site from 1984 to 1985. The CS at this site involved the
collection of sediment and mussel samples and a composite soil sample from a mound of oil-
saturated soils, and the excavation of test pits to determine the depth of oil-contaminated soils.
The soil sample collected from the oily waste deposits contained over 3% petroleum
hydrocarbons by weight, as well as an elevated level of lead. Based on the test pit activities,
no lateral or downward migration of oil from the waste deposits is evident. Metals levels
detected in sediment samples and PCB levels detected in mussel samples appeared to be similar
to background levels and not attributable to site-specific contamination.

The Phase I Remedial Investigation (RI), which was conducted from 1989 to 1990,
included site geophysical surveys, surface soil sampling, soil boring sampling, and ground water
sampling. The findings of the Phase I RI for the Melville North Landfill site are presented

below.

Soil Assessment - Volatile organic compounds (VOCs), base neutral/acid extractable organic
compounds (BNAs) (including polynuclear aromatic hydrocarbons (PAHSs)), pesticides, PCBs,
and inorganics were all detected in on-site soils. The major areas of the site where contaminants
were detected in the soils at elevated levels include the following:

® Northwestern area - BNAs, PCBs;

® Northeastern area - PCBs, inorganics;

® North-central area - inorganics;

® Central area - VOCs, BNAs, pesticides, PCBs and inorganics; and
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South of access road - VOCs, BNAs, PCBs, and inorganics.

Significant VOC contamination (i.e., greater than 1 ppm total VOCs) was detected in
subsurface soils in the central portion of the site, in the suspected area of former lagoons, and
in the southern portion of the site at well boring 4. Soil samples collected in the former lagoon
area and from well boring 4 generally exhibited strong petroleum odors and/or visible oil
contamination. BNAs were detected at elevated levels (i.e., greater than 10 ppm total BNAs)
in the northwest, central and southern portions of the site.

Pesticides were detected at low levels (i.e., 10’s of ppb) in surface soil samples across
the site with higher levels (100’s of ppb) detected in the central portion of the site. PCBs were
detected in surface and subsurface soils. PCBs were detected above the 1 ppm RIDEM PCB
soil action level in surface soils in the northwest and northeast portions of the site, and in
subsurface soils in the central and southern portions of the site.

Inorganics were detected in soil samples collected from the northeast corner of the site
to just south of the site access road at levels exceeding background levels. The highest inorganic
levels were detected in subsurface soils generally collected at or below the water table from the
north-central and central to south-central portions of the site.

Ground Water Assessment - VOCs, BNAs, pesticides, PCBs, and inorganics were all detected
in ground water samples. The major areas of the site where contaminants were detected at
levels exceeding action levels include the following:

® North-central area - inorganics;
® Central area - VOCs, and inorganics; and
@ South of access road - VOCs, BNAs and PCBs.

VOC detections at concentrations exceeding ground water action levels, consisting mostly
of petroleum-related VOCs (xylene, benzene), were limited to wells located in the central (MW-
3) and southern (MW-4) portions of the site. Oil was identified in well MW-3. VOCs were

 also detected in soil boring samples collected at the depth of the water table from the central and
southern portions of the site, and signs of petroleum related contamination (e.g., odors, oil) were
observed during the drilling and sampling of these borings. One BNA compound was detected
above ground water action levels in a well (MW-4) in the southern portion of the site. A
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pesticide, gamma-BHC, was detected in ground water at well MW-4. A PCB concentration
of 40 ppb was also detected in well MW-4 (PCBs were detected in the soil from this well
boring). PCBs were also detected at 0.13 ppb, less than the MCL, in MW-3 in the central
portion of the site. While inorganic concentrations exceeded ground water action levels in most
wells, the highest levels of inorganic analytes were detected in ground water in the central to
north-central portions of the site.

Sediment Sample Assessment - VOCs, BNAs, pesticides, and inorganics were detected in
sediment samples. The sediment samples were collected from the swampy area at the northern

edge of the site. The contaminants detected at elevated levels in the sediment included
carcinogenic PAHsS, pesticides, and inorganics

The maximum total VOC concentration detected in the sediment was 11 ppb, well below
the contaminant-comparison level of 1 ppm. The maximum total BNA concentration detected
was 5.43 ppm, also below the contaminant-comparison level of 10 ppm. However, total
carcinogenic PAH levels in two samples exceeded the contaminant-comparison level of 1 ppm.
Pesticides were detected in each of the sediment samples, with 4,4’-DDE detected at each
location at concentrations ranging from 7.9 to 470 ppb. Inorganic analytes were detected at
elevated concentrations at each sample location, although different analytes exceeded background

at each location.

2.4 SITE GEQLOGY

The Phase I soil boring activities performed under this investigation provided information
on the site geology. The subsurface soil investigation activities included the drilling and
sampling of thirteen (13) test borings and five (5) well borings across the site. Shallow test pits
were also completed in the central portion of the site. The locations of the borings, wells, and
test pits are shown on Figure 4.

The overburden material on this site consists of fill and glacial till deposits. All of the
Phase I borings completed at the site, with the exception of test borings B-1, B-10, and off-site
well boring M-5, encountered fill material. The thickness of fill varied from 2 feet (B-2) at the
edge of the site, to 10 feet (B-5 and M-2) in the central portions. The fill material encountered
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consisted primarily of loose, black, medium to coarse sand and gravel, with some shale
fragments. Ash, wood, and metal debris were also encountered in many of the borings as well
as in the test pits. Oily fill was encountered in several borings (B-4, B-13, M-3) and test pits
(TP-1 and TP-5), all located in the central portion of the site, as well as in B-9, located to the
south-west.

Glacial till deposits were observed beneath the fill across the site. The till encountered
on this site consisted primarily of silt, with up to approximately 50% fine to coarse sand in
places. The greatest thickness of till encountered at the site was 16 feet (in well boring M-4).

Although none of the soil borings completed at the site penetrated bedrock, fragments of
weathered shale were encountered in the bottom of many of the borings (B-5, B-6, B-9, M-1,
M-2, and M-5). Those borings may indicate a close proximity to the overburden-bedrock
boundary. The shale fragments closely resembled the bedrock encountered at the McAllister
Point Landfill site. Based upon these observations, it is inferred that the Melville North Landfiil
is underlain by the same shale unit (the Rhode Island Formation) as the McAllister Point
Landfill.

2.5 SITE HYDROLOGY

The following is a discussion of the site surface water and ground water hydrology.
rface er Hydrol

No distinct surface water bodies are present on the Melville North Landfill site. There
is, however, a wetlands area present along the northern edge of the site. The general site
topography slopes in an east to west direction. East of the site is a flat area (railroad track
location), beyond which a very steep grade rises up to Defense Highway. Narragansett Bay
borders the site along its western edge. Some topographically low areas are present on the site
where water ponds during rainfall events. A small marshy area is also present in the north-
central portion of the site.

Surface water on the site (precipitation or runoff from higher surrounding elevations)
either evaporates, infiltrates into the site soils, ponds on site or flows overland to lower
surrounding elevations or Narragansett Bay. The edge of the site is at an elevation nearly level

with the beach shoreline along the bay, which may allow for surface water runoff to the bay.
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Ground Water Hydrology

Ground water levels were measured in the five monitoring wells installed at the site in
July and September of 1990, and in January of 1991. A representative contour map of the
ground water table elevation is presented as Figure 3. The ground water contours indicate that
the site ground water is flowing from east to west towards the bay.

Single well hydraulic conductivity tests (slug tests) were performed at three of the
monitoring wells at the site (MW-1, MW-2, and MW-5). Monitoring wells MW-1 and MW-5
are both screened in the till overburden, and MW-2 is screened in fill. The hydraulic
conductivities determined for the till were 0.24 ft/day (MW-1) and 0.22 ft/day (MW-5S). The
hydraulic conductivity of the fill material at MW-2S was determined to be 0.45 ft/day. This
indicates that the fill at the site is approximately 2 times as conductive as the till.

Horizontal Hydraulic Gradients

Horizontal hydraulic gradients were determined from the Phase I RI/FS investigation
water level measurements at the site. Average horizontal gradients ranged from 0.0027 ft/ft
MW-3 to MW-4) to 0.033 ft/ft (MW-5 to MW-2).

Average Linear Velocities
The calculated average horizontal hydraulic gradients, along with hydraulic conductivity

and effective porosity values, were used to calculate average linear velocity values at the site.
A hydraulic conductivity of 0.31 ft/day, an average of the hydraulic conductivities determined
by the slug tests performed at the site, was used in the calculations. An effective porosity of
15% was assumed for the till at the site (Driscoll, 1986).

Average linear velocities of the shallow ground water ranged from 0.0053 ft/day (MW-3
to MW-4) to 0.0654 ft/day (MW-5 to MW-2). It is important to note that the above calculated
average linear velocity values are lower than the "true microscopic velocities” because water
particles must travel along irregular paths that are longer than the linearized paths represented
by the calculated average linear velocities (Freeze and Cherry, 1979). In addition, the estimated
effective porosity value of 15% for the till at the site may be too high or low, causing the linear
velocity estimates to be too low or high, respectively.
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Tidal Influence

Continuous water level measurements were recorded in four of the five monitoring wells
at the site (MW-1, MW-2, MW-4, and MW-5), for three days (August 14 to August 17, 1990).
Water levels were recorded every 15 minutes during the three-day time period. Tidal influences
were seen in all of the monitoring wells except the most upgradient well MW-5. The maximum
fluctuations of the ground water table were 0.31, 0.25, and 0.29 feet for MW-1, MW-2, and
MW-4 respectively. No gauging station was constructed at Melville North to measure the tidal
fluctuation in the bay during this time period. Although a six-hour tidal fluctuation is evident

in the ground water elevation data.
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3.0 SAMPLING PLAN

3,1 INTRODUCTION
The program of investigation described in this section has been developed to achieve both

overall and site-specific project objectives. Field sampling methodology for individual
investigation activities (e.g., soil gas survey, surface soil sampling) is described in Appendix B.
The quality assurance/quality control procedures for field sampling and laboratory analyses are
presented in the project Quality Assurance Project Plan (QAPP) provided in Appendix D. A
summary of the Phase IT Melville North Landfill sampling program is presented in Table 1. The

planned Phase II sample locations are shown on Figure 6.

2 RE AISSANCE VEY

Prior to initiating sampling activities a site walkover will be conducted by field
investigation team members to familiarize themselves with the current site conditions. The site
will be visually surveyed with respect to any changes in site access restrictions, the Phase I
monitoring well locations, and the planned Phase II sampling locations. Site-specific health and
safety considerations, including emergency evacuation procedures, will be reviewed during the
visit. Pertinent features, such as overhead and subsurface utilities, and other potential hazards
will also be reviewed with Navy personnel with respect to affected sampling activities.

During the site walkover survey, a Phase II baseline ambient air survey will be conducted
across the site. The ambient air survey will be conducted with either a flame or photo-ionization
detector to assess ambient conditions for the presence of volatile organic compounds (VOCs) and
establish the Phase II site baseline conditions. The ambient air surveys will be completed using
equipment and methods outlined in the Field Sampling Methodology Plan provided as Appendix
B of this Work Plan.

3,3 GEOPHYSICAL SURVEYS

A seismic refraction survey is planned at this site. In Phase I, EM and magnetometer
surveys were completed on a 50-foot spaced grid across the site. The Phase II seismic survey
will be used to further aid in determining the extent of site fill and the site bedrock topography.
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The specifications of the seismic refraction survey will be determined during a preinvestigation
site meeting with the geophysical subcontractor.

4 SOIL VEY

A soil gas survey is planned at this site to aid in investigating areas of subsurface volatile
organic compound soil and ground water contamination discovered in Phase I. The soil gas
survey will be conducted on the 25-foot concentric grid pattern around Phase I well nests MW-3
and MW-4. Itis estimated that approximately fifteen (15) soil gas points will be sampled around
each well nest. As is necessary, additional soil gas survey points will be completed around
points indicating elevated concentrations of soil gas to locate "hot spots”.

The soil gas survey will be conducted with a van-mounted hydraulic probe device and
field gas chromatograph (GC). The portable GC will be used to identify the concentrations of
individual VOCs and a total VOCs concentration. The soil gas sampling and analysis
methodology is presented in the Field Sampling Methodology discussion provided in Appendix
B of this Work Plan.

IL SAMPLIN

Soil samples will be collected as surface soil samples and soil boring samples under this

site investigation. Below is a discussion on each of the planned soil sampling activities.

3.5.1 Surface Soil Sampling
Surface soil samples will be collected from eight (8) locations on the site. The planned

locations of the surface soil samples are shown on Figure 7. These samples will be collected
from the following general locations: around areas of documented Phase I soil contamination,
surface soil areas not sampled in Phase I, and the site boundaries. The rationale for each of the
planned surface soil samples is presented in Table 2.

In addition, two (2) "background" surface soil samples will be collected from two
locations east of the site across Defense Highway. An attempt has been made to select
background soil sample locations believed to be representative of site background soil conditions

and away from other potential sources of contamination (e.g., roadway, railroad tracks). The
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proposed locations for the background samples will be confirmed with the EPA and RIDEM
during a site visit prior to the surface soil sampling activities.

Surface soil sampling will be conducted according to the method described in the Field
Sampling Methodology Plan provided in Appendix B of this Work Plan.Surface soil samples will
be analyzed for the full organic target compound list (TCL) and inorganic target analyte list
(TAL).

Surface soil samples will also be collected from each of the planned test and well boring
locations, as described in Section 3.5.2 of this plan. The 0- to 1-foot portion of the first 2-foot
split spoon sample will be collected as the surface soil sample at each boring location. The soil
boring samples will also be analyzed for the full TCL/TAL.

2 Soil Borin mplin

Test borings will be completed and sampled at twelve (12) locations across the site. In
addition, soil samples will be collected from the Phase II site well borings planned at nine (9)
different well locations. The planned test boring and monitoring well locations are shown on
Figures 8 and 9, respectively.

Test borings are planned to further investigate the characteristics of the fill and soil at
the site and the extent of subsurface soil contamination detected in Phase 1. The Phase II test
boring rationale is presented in Table 3. The well borings are associated with the Phase II
ground water monitoring wells planned for the site. The Phase II monitoring well rationale is
discussed in Section 3.6 and presented in Table 4.

The planned test boring and well locations may be reassessed based upon any significant
findings of the site geophysical and soil gas surveys. If these preliminary surveys indicate other
more optimum locations for investigating subsurface soil and ground water contamination (e.g.,
higher VOCs, major anomaly), the test borings and/or well will be relocated to investigate any
such locations. The findings of the geophysical and soil gas surveys (e.g., anomalies, detected
VOCs) will be reviewed with EPA and RIDEM prior to initiating the test boring investigation.

Soil samples will be collected continuously from the on-site soil borings to the depth of
competent bedrock (estimated on-site to be approximately 20 feet below ground surface). Split
spoon soil samples will be screened with an OVA and HNu immediately upon being opened.
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A 10-foot Nx core of the bedrock will be collected at each of the planned four bedrock well
locations. Well borings completed at well locations planned for only a shallow well will be
tremie backfilled with a cement/bentonite, as necessary, for the placement of a well screen which
intercepts the ground water table.

A minimum of two soil samples will be collected from each of the on-site soil borings
for the full TCL/TAL analysis. The two soil samples which will be submitted for laboratory
analysis will include the soil samples collected from the 0- to 2-foot interval (the 0- to 1-foot
portion for analysis) and from the last sample interval of the observed fill material. If signs of
potential contamination (e.g., oil, stains, odors) are observed in a boring, a third sample will
also be collected from the depth of greatest observed contamination (i.e., most stained or oily,
highest OVA/HNu reading). If no fill material or signs of potential contamination are observed
in a boring, only the surface sample and sample from directly above the water table will be
submitted for laboratory analysis. Only the surface interval (0- to 1-foot) sample will be
collected for analysis at the three off-site well boring locations.

In addition, to the soil samples collected for chemical analyses, a soil sample from just
below the depth of the water table (i.e., within the saturated zone) will also be collected from
each well location for total organic carbon (TOC) analysis, cation exchange capacity analysis,
and grain size determination. The information from these tests will be used in evaluating ground
water treatment options.

Geologic descriptions and other sample characteristics (e.g., stains, odors) and
observations (e.g., OVA/HNu readings, depth to water) will be recorded in a field notebook.

GRO WATER SAMPLIN

Monitoring wells were installed at five locations in Phase I (MW-1 through MW-5).
Shallow ground water table wells were installed at each of the locations. In Phase 11, a total of
twelve (12) monitoring wells are planned at nine (9) new locations. In addition, one bedrock
well will be installed at a Phase I shallow well location (MW-5).

The planned Phase II well locations consist of six (6) shallow ground water table wells,
three (3) shallow ground water table wells paired with bedrock wells, and one (1) bedrock well
paired with an existing Phase I shallow well. Generally, the monitoring wells are planned to
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further assess the nature and extent of ground water contamination detected at the site in Phase
I. The planned locations of the monitoring wells are shown on Figure 9. In general, the
monitoring wells are located to determine the ground water quality upgradient of the site, the
ground water quality at the downgradient edges of the site, the extent of site ground water
contamination. The rationale for each of the planned well locations is provided in Table 4.

Ground water samples will be collected from each of the monitoring wells. Wells will
be developed after installation. Water levels will be measured in the wells after development
and just prior to well purging. The procedures for well development, purging, and sampling
are provided in the Field Sampling Methodology Plan provided in Appendix B.

Ground water samples will be analyzed for the full TCL/TAL and total chloride. Five
of the ground water samples (three shallow and two bedrock) will also be field filtered for
dissolved metals analysis, and analyzed for BOD, COD, and total suspended solids for ground
water treatability information. In addition, the temperature, pH, conductivity, dissolved oxygen,
redox potential, alkalinity, and salinity of each ground water sample will be measured in the
field immediately following sample collection.

In addition to collecting ground water samples from the monitoring wells and obtaining
routine water level measurements, single well hydraulic conductivity testing (i.e., slug tests) will
be performed on several of the site monitoring wells. Slug tests will be performed on site
monitoring wells to aid in determining the characteristics of the site aquifers. The hydraulic
wells tests will be performed on all bedrock wells and for those shallow wells with sufficient

water for such a test.

JLA URVEY
Following completion of field sampling activities the site will be surveyed by a State of

Rhode Island registered surveyor. The location and elevation of the Phase II sampling points
will be determined in the survey. Each sampling location will be referenced to the State of
Rhode Island Grid Coordinate System. Completed monitoring wells will be surveyed for
elevation at the top of the protective casing, top of the well casing, and adjacent land surface.
Elevations will be referenced to mean low water (mlw) and a2 United States Geological Survey
benchmark. The Phase II survey information will be incorporated on the Phase I site map.
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4.0 SITE-SPECIFIC HEALTH AND SAFETY SUMMARY

4.1 INTRODUCTI

The purpose of this health and safety summary is to summarize the site-specific health
and safety information. This section describes the nature of wastes or contamination suspected
and present at the site, the site access and work zones, and the initial level of personnel
protection and monitoring planned for each site investigation activity. In addition, a list of site
emergency contacts and a map of the route to the Newport Hospital from the site is provided
as Table 5 and Figures 10, respectively.

4,2 NA F WAS

Historical information indicates that the Melville North Landfill was used for the disposal
of wastes, including spent acids, paints, solvents, oils, and PCB-contaminated oils. The Phase
I RI findings indicates the presence of elevated levels of volatile organic compounds, polynuclear
aromatic hydrocarbons, PCBs, and metals in site soils. The highest levels of VOCs, BNAs, and
metals were generally detected in the central and southern portions of the site; oily subsurface
soils were observed in both of these site areas.

Nearly all of the Phase I borings completed at the site encountered fill material. The
thickness of fill varied from 2 feet at the edge of the site, to 10 feet in the central portions. The
fill material encountered consisted primarily of loose, black, medium to coarse sand and gravel,
with some shale fragments. Ash, wood, and metal debris were also encountered in many of the
borings as well as in the test pits. Oily fill was encountered in several borings and test pits, all
located in the central and southern portions of the site.

4,3 SITE A S/WORK Z

This site will be divided into three designated contiguous work zones: a support zone,
a personnel decontamination area, and an exclusion zone. The support zone for this site will
be the company vehicles used by the field investigation crew. The vehicles will be located along
the on-site road, just west of where it crosses the railroad tracks. The vehicles will provide

temporary relief from any adverse weather conditions and will store necessary field sampling

4-1
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and safety/emergency equipment (e.g., car phone, first aid kit, drinking water, HASP). The
command center for the RI activities will be at the portable field office trailer located on Site
13, Tank Farm Five.

A contamination reduction station, or personnel decontamination area, will be established
adjacent to the support zone in a designated area. All personnel exiting the exclusion zone
(work area) must pass through the decontamination zone prior to entering the support zone
vehicles or leaving the site. Personnel shall undergo appropriate decontamination, as required
by the activity-specific procedures and level of personnel protection. The heavy equipment
decontamination (e.g., for drill rigs, augers, rods) will be conducted at an area established on
Site 01, the McAllister Point Landfill, in Phase I. Split spoon decontamination will occur in a
designated area adjacent to the field office trailer on Tank Farm Five.

The exclusion zone shall consist of the entire site area located outside of the support
zone, support zone corridor, and decontamination areas. Access to the exclusion zone shall be
restricted by first passing through the decontamination and support zones, signing in on the daily
site log, and donning the appropriate level of personnel protective equipment. At off-site well
drilling locations, the exclusion zone will consist of at least a 25-foot exclusion zone around
active drill rig operations. This exclusion zone will be demarcated with caution tape or
barricades.

The OSC or alternate will be responsible for keeping nonessential personnel outside of
the exclusion zone boundaries during the investigation activities. In the event that authorized
visitors are present on the site during field activities, the OSC or designee shall insure that they
adhere to site safety requirements and maintain a safe distance outside of the exclusion zone.
All personnel allowed to enter the exclusion zone shall be required to follow safety procedures
described in the project HASP in Appendix C and directions of the OSC.

Disposal of field-generated materials is described in the Investigation Derived Waste Plan

provided in Appendix E of this Work Plan.
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4.4 PER L PROTE AND M

Based on the findings of the Phase I RI and suspected site contaminants, the field
investigation activities will be initiated in either Modified Level D or Level C personnel
protection (as defined in the HASP in Appendix C). A list of anticipated initial levels of
personnel protection for each of the specific investigation activities is presented in Table 6.
Levels of personnel protection will be upgraded or downgraded as conditions dictate.

During field sampling activities, continuous monitoring of ambient air will be conducted
with an OVA and HNu. During drilling activities, continuous ambient monitoring of
combustible gas levels will also be conducted with an LEL/O2 meter. Air monitoring will also
be performed "downhole" during drilling activities.

4-3
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TABLE 1

SITE 02 — MELVILLE NORTH LANDFILL
SITE INVESTIGATION SUMMARY

ACTIMITY / SCOPE OF WORK NUMBER OF SAMPLES SAMPLE ANALYSIS
SAMPLE MATRIX
GEOPHYSICS
Seismic Refraction Multiple traverses NA NA
SOIL GAS 2 areas 30 Points NA

SURFACE SOIL 10 Locations 10 TCU/TAL

TEST BORINGS 12 Locations 24 — 36 TCL/TAL

WELL BORINGS 9 Borings 18 — 27 TCL/TAL
GROUND WATER 12 wells at 9 new locations: 17 (1 per Phase Il well 17 TCL /22 TAL

6 shallow wells, + 5 existing wells)

3 shallow/bedrock wells,
& 1 bedrock well

Note: "NA" indicates that activity is not applicable.
TCL indicates sample will be analyzed for Target Compound List.
TAL indicates sample will be analyzed for Target Analyte List.
In addition to dissolved (filtered metals), five ground water samples will also be analyzed for BOD,
COD, and TSS for treatability information.




SAMPLE
MBER
SS-16

SS-17
SS-18

SS-19

§S-22

$S-23

SS-24

SS-25

SS-26

SS-27

TABLE 2

Site 02 - Melville North Landfill

Surface Soil Location / Rationale

LOCATT RATIONALE

Further characterize surface soil quality at the southern end
(boundary) of Site 02.

Determine background surface soil quality for Site 02.
Determine background surface soil quality for Site 02.

Determine extent of PCB contamination of surface soils in the
northern end of Site 02.

Determine extent of PCB contamination of surface soils in the
northern end of Site 02.

Determine extent of PCB contamination of surface soils in the
northern end of Site 02.

Determine extent of PCB contamination of surface soils in the
northern end of Site 02.

Further characterize surface soil quality in the north central
(former waste pile area) portion of Site 02.

Further characterize surface soil quality in the north central
(former waste pile area) portion of Site 02.

Further characterize surface soil quality in the north central
(former waste pile area) portion of Site 02.




BORING

NUMBER

B-14

B-15

B-16

B-17

B-18

B-19

B-20

B-21

B-22

B-23

B-24

B-25

TABLE 3

Site 02 - Melville North Landfill

Test Boring Location / Rationale

LOCATION / RATIONALE

Determine the extent of PCB contamination at the northern end of
Site 02.

Determine the extent of PCB contamination at the northern end of
Site 02.

Determine the extent of PCB contamination at the northern end of
Site 02.

Determine the extent of PCB contamination at the northern end of
Site 02.

Determine the extent of PCB contamination at the northern end of
Site 02.

Characterize subsurface soil/fill quality in the north central portion
of Site 02.

Characterize subsurface soil/fill quality in the north central portion
of Site 02.

Determine the extent of soil contamination in the central portion
of Site 02.

Determine the extent of soil contamination in the central portion
of Site 02.

Determine the extent of soil contamination in the central portion
of Site 02.

Determine the extent of soil contamination in the south central
portion of Site 02.

Determine the extent of soil contamination in the south central
portion of Site 02.




WELL
NUMBER
MW-5R

MW-6S/R

MW-78

MW-8S

MW-9S

MW-10S/R

MW-118

MW-128

MW-13S/R

MW-148

TABLE 4

Site 02 - Melville North Landfill

Monitoring Well Location / Rationale

ATION / RATIONALE

Investigate bedrock ground water quality upgradient of the
northern portion of Site 02.

Investigate ground water quality upgradient of the southern portion
of Site 02.

Investigate ground water quality at the northern end of Site 02.

Further investigate ground water quality in the north central
portion of Site 02.

Investigate ground water quality upgradient of the north central
portion of Site 02.

Investigate ground water quality, at the edge of the site,
downgradient of contamination detected in the central portion of
Site 02 during the Phase I investigation.

Investigate ground water quality in the vicinity of contamination
detected during the Phase I investigation at B-9.

Further investigate ground water contamination detected in
monitoring well MW-4 during the Phase I investigation.

Further investigate ground water contamination detected in
monitoring well MW-4 during the Phase I investigation.

Investigate ground water quality at the southern end of Site 02.




TABLE 5

SITE 02 - MELVILLE NORTH LANDFILL
SITE EMERGENCY CONTACTS

NETC Emergency Numbers:

Command Duty Officer
Security Office - Police
NETC Fire Protection
Public Works Trouble Desk

Utilities:

Rhode Island Dig Safe
NETC Dig Safe

Newport Emergency Numbers:;

Portsmouth Police Dept.
Portsmouth Fire Dept.

Newport Hospital
General Number
Emergency Room

Poison Control Center

Additional Resources:

841-3456 or 3457
841-3241
841-3333
841-4001

800-225-4977
841-2464

683-0300
683-1200

846-6400
846-6400 ext. 1120
277-5727

Dr. Erdil, or Dr. Stahl - TRC Company Physicians - Immediate Medical Care,

Hartford, Connecticut - (203) 296-8330

Mr. James Peronto - TRC Project Manager - (203) 289-8631
Ms. Rachel Marino - NETC Environmental Coord. - (401) 841-3735
Mr. Robert Hanley - NETC Safety Officer - (401) 841-2478



NOTE:

TABLE 6

SITE 02 - MELVILLE NORTH LANDFILL
PERSONNEL PROTECTION SUMMARY

Activity Intitial Ley Protectio
Reconnaissance Survey D
Geophysical Surveys D

Soil Gas Survey Mod. D
Surface Soil Sampling D

Soil Boring Mod. D
Ground Water Sampling Mod. D

Land Survey D

The personnel protection levels will be upgraded or downgraded as conditions
warrant according to criteria specified in the project Health and Safety Plan

(HASP).
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1.0 AMBIENT SURVEYS

Ambient surveys provide a means of measuring concentrations of volatile organic
compounds, and combustible gases and oxygen during all Phase II field investigation activities.
Data produced from ambient surveys provide "real time" data from which field personnel may
monitor site hazards, and act accordingly.

The following two ambient survey techniques will be used throughout the course of

investigations at each site.

® Volatile Organic Compound Survey
Combustible Gas and Oxygen Survey

1.1 VOLATILE ORGANIC COMPOUND SURVEY

An ambient air monitoring program will be conducted at the site prior to and during field
investigation activities. An OVA Flame Ionization detector (FID) (Century Organic Vapor
Analyzer OVA 128, or equivalent) and a photoionization detector (PID) (HNu Model PI-101
Photoanalyzer with 10.2 eV lamp, or equivalent) will be used to survey the site area prior to
sampling activities to assess individual site background conditions. During the site sampling
activities these instruments will also be used to continuously monitor ambient and sample
concentrations of volatile organic vapors.

Since instruments preforming measurements have inherent limitations arising from
equipment limitations (fluctuations or drift) and changes in ambient conditions, instrument
adjustments may be required to maintain their calibration. Calibration checks of the HNu and
OVA will be preformed a minimum of twice per day (at the beginning and end of each day).
The OVA and HNu will be calibrated with a hydrocarbon-free "zero" gas and a known
hydrocarbon concentration. The OVA and HNu calibration gases consist of concentrations of
10 ppm methane in air and approximately 54 ppm isobutylene in air, respectively. Changes in

instrument settings will be noted in the field notebooks under instrument calibration.

- APPENDIX B, Page 1 -




1.2 COMBUSTIBLE GAS AND OXYGEN SURVEY

Prior to initiating site activities, the site will be screened for combustible gases and
oxygen with a combination combustible gas (lower explosive limit - LEL) and oxygen (O,
meter. During subsurface explorations, or in any confined spaces, an LEL/O, meter will also
be used continuously to measure for combustible gases and oxygen. The LEL/O, meter will be

calibrated a minimum of twice per day (start and finish) with a pentane gas/oxygen mixture.

- APPENDIX B, Page 2 -




2.0 GEOPHYSICAL SURVEYS

The geophysical surveys are being used to aid in determining subsurface conditions (e.g.,
fill/waste areas, bedrock topography) at the site. The findings of the geophysical surveys may
be used to "fine tune" planned soil boring and/or monitoring well locations. Significant
deviations from this plan as a result of the geophysical survey findings will be discussed with
representatives of the Navy, EPA, and RIDEM prior to implementation of such modifications.

The seismic refraction geophysical survey technique will be used in the planned

investigation of the site. Below is a discussion of the technique.

2.1 SEISMIC REFRACTION SURVEY

A seismic refraction survey is a means of determining the depths to a refracting horizon
and the thickness of major seismic discontinuities overlying the high-velocity refracting horizon.
The seismic velocities measured by this technique can be used to calculate the mechanical
properties of subsurface materials (moduli values), as well as for material identification and
stratigraphic correlation.

Interpretations are made from travel time curves showing the measurement of the time
required for a compressional seismic wave to travel from the source ("shot") point to each group
of vibration sensitive devices (seismometers or geophones). The geophones are located at known
intervals along the ground surface. Various seismic sources may be used, including a drop
weight, an air gun, and small explosive charges.

The elastic wave measured in the seismic refraction method, the "P" or compressional
wave, is the first arrival of energy from the source at the detector. This elastic wave travels
from the energy source in a path causing adjacent solid particles to oscillate in the direction of
wave propagation. An example of how seismic refraction will determine type material and depth
is presented below. The example site has an upper layer composed of a lower velocity material
than the bottom layer (i.e., bedrock). At smaller distances between source and detector the first
arriving waves will be direct waves that travel near the ground surface through the lower
velocity material. At greater distance, the first arrival at the detector will be a refracted wave
that has taken an indirect path through two layers. The refracted wave will arrive before the

direct wave at a greater distance along the spread because the time gained in travel through the
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higher-speed material compensates for the longer path. Depth computations are based on the
ratio of the layer velocities and the horizontal distance from the energy source to the point at
which the refracted wave overtakes the direct wave.

The specifications for the seismic refraction survey at the site will be determined during

pre-investigation site visit with geophysical subcontractors.
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3.0 SOIL GAS SURVEY

In general, soil gas sampling will be used at the site to aid in defining the presence,
nature, and/or extent of subsurface volatile organic compound (VOC) contamination. Increased
concentrations of gaseous VOCs are commonly present within pore spaces of VOC contaminated
unsaturated soils, above contaminated buried wastes, and above contaminant plumes of ground
water. Analysis of soil gas is an effective screening method to assess the presence and extent
of an area contaminated with VOCs. The soil gas survey information is intended to aid in
directing surface and subsurface investigation activities at the site.

The findings of the soil gas surveys may be used to "fine tune" planned sampling
locatio/ns. Significant deviations from this plan as a result of the soil gas survey findings will

be discussed with representatives of the Navy, EPA, and RIDEM prior to implementation of any

such modifications.

3.1 SAMPLING STRATEGY AND SAMPLE LOCATION

A sample grid may be established in the site Field Sampling Plans to initially characterize
appropriate areas in a systematic manner. Additionally, a set number of biased survey points
may be established at a site in areas of concern. During the soil gas survey, the sampling grid
will be extended, within Navy controlled property, to sufficiently define areas of detected
volatile organic contamination. Sampling points may be added to provide further definition, as
judged necessary by the TRC-EC field team leader. Any areas of staining or vegetative stress
will be noted in the soil gas field notebook and located on a site map.

3.2 SOIL GAS SAMPLING METHODS

All soil gas points will be sampled by a truck mounted-hydraulic samiyling device (e.g.,
geoprobe). Interconnectable lengths of 1" diameter steel pipe will be advanced by the hydraulic
sampling device to the required sampling depth. The sampling depths will be determined by
evaluating the depth to water, potential contamination sources, and overburden material. Upon
reaching the required sample depth, the bottom of the steel pipe will be opened and a small
diameter stainless steel probe attached to teflon tubing will be lowered through the steel casing
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to the bottom of the hole. Packing material or an inflatable packer will be located just above
the perforations at the base of the probe. This will isolate the sampling zone from the steel pipe
annulus. Each soil gas sample will be collected from the prescribed depth through the probe
after a pump has extracted three apparatus air volumes from the probe. The soil gas sample will
then be extracted from the air mass by inserting a glass gas tight syringe into the polyethylene
tubing which connects the probe to the vacuum pump. The syringe will extract up to 1 ml of
air, the exact volume extracted depends on the concentration of volatile organics in the sample.
The sample will then be submitted to a climate-controlled mobile laboratory for "real time"
analytical results. Soil gas samples will be analyzed on a gas chromatograph equipped with
a flame-ionization detector (FID). All soil gas samples will be screened for petroleum products
using modified (for soil gas) EPA 602 procedures. Soil gas samples will also be run
simultaneously through an electron capture detector (ECD) for chlorinated compounds typically
contained in industrial solvents, following modified (for soil gas) EPA 601 procedures. Between
all sample injections (including unknowns) the syringe will be heated to 60°C and flushed with
UPC grade nitrogen. Standards will be analyzed in order to quantify the following compounds
(to a reporting limit of 1.0 ug/l). A total FID volatiles compound concentration will also be
calculated for each soil gas sample run.

The laboratory-grade gas chromatograph (GC) will be calilibrated prior to the initiation
of field work each day. Calibration curves for the GC will include at least three points, on
which a linear regression will be run to determine the detector response curve. Analyte
standards will be analyzed at intervals of every 10 soil gas samples during analysis. Check
standards will also be run at the end of each day to gauge the calibration status. The GC will
not analyze any samples if the correlation coefficients of any standardized compounds are less
than 0.99.

Field blank samples are collected by drawing prepurified nitrogen or ambient air (filtered
through an MSA organic cartridge filter) through the sampling apparatus and probes prior to
each days sampling activities, after every twentieth sample, and at the conclusion of each day.
Field blank samples are labeled and analyzed in the same manner as the actual field samples and

are visually indistinguishable from the actual field samples (i.e., blind to analyst).
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Prior to each days work the soil gas steel pipe will be washed with a non-phosphate
detergent/distilled water solution, and wiped dry with clean paper towels. The pipe will then
be rinsed with distilled water and wiped dry with clean paper towels. The sampling probe will
be washed externally with detergent/distilled water and scrubbed with clean paper towels. The
exterior of the probe will be rinsed with distilled water and wiped with clean paper towels. The
interior of the probe will be flushed with detergent/distilled water and purged for approximately

30 seconds with 20 psi of ultra-zero grade air, prepurified nitrogen, or filtered ambient air.
3.3 SAMPLE DESIGNATION AND ANALY

For each soil gas sample collected, the soil gas grid number, depth, and the ambient air

temperature (at the time of collection) will be recorded in the field log book.
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3.0 SURFACE SOIL SAMPLING

The objectives of the surface soil sampling are to assess the presence and nature of
surface soil contamination at the site. This information will aid in meeting overall sampling plan

objectives. Site area specific background surface soil samples will be collected.

4.1 SAMPLING STRATEGY AND SAMPLE LOCATION

Surface soil sampling and other sampling activities have previously been conducted at the
site. When appropriate, the findings and results of previous investigations were used in
establishing the surface soil sampling strategy at the site. Surface soil samples will be collected

and analyzed as discrete samples.

4.2 SURFACE SOIL SAMPL METHOD

Surface soil samples will be collected directly with a stainless steel spoon. In some
instances (e.g., dense soil) a stainless steel, hand bucket auger may be used to assist in the
collection of the samples. Soil samples to be analyzed for VOCs will be collected from a depth
of at least six inches below the ground surface. These samples will be transferred directly to
the sample container to minimize loss of VOCs from the sample. Other surface soil samples
will be collected directly from the ground surface (0-3 inches), below any surface vegetation
(leaves, grass, etc.) with a dedicated stainless-steel spoon. All but the sample portion for VOC
analysis will be homogenized in a stainless steel bowl prior to being placed into appropriate
containers.

Stainless steel spoons and bowls will be dedicated to each sample and will be laboratory
decontaminated. Other sampling devices (hand augers) will be decontaminated prior to each use
in the field. A geologic and general description (e.g. stains, odors) of each surface soil sample

collected will be recorded in a field notebook.
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4.3 SURFACE SOIL SAMPLE DESIGNATION

Surface soil samples will be assigned a designated field identification number which will

reference the RI site number, sample type, sample location, and sampling date. Below is an

example of a surface soil sample identification number:

Example:

where:

MN-852-032093

MN = Melville North Landfill

SS = Surface Soil Sample

2 = Sample Location Number

032093 = Sampling Date (March 20, 1993)
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5.0 TEST BORINGS

Subsurface test borings will be conducted to aid in assessing the presence and nature of
soil contamination at the site. Information obtained from the geophysical and soil gas surveys
may be used to "fine tune” planned test boring locations at the site. Information obtained from
the test boring activities may in turn, be used to "fine tune" any planned monitoring well
locations. In instances where test boring findings indicate an ideal location for a well (e.g., high
levels of contamination observed in fill or aquifer), the test boring may be used for installation
of a ground water monitoring well. The rationale for any deviations to the Field Sampling
Plans, based upon such field observation, will be discussed with representatives of the Navy,
EPA, and RIDEM prior to implementation of such modifications.

5.1 SAMPLING STRATEGY AND LOCATION

Test borings will be drilled and sampled to aid in assessing subsurface soil characteristics
and the nature of soil contamination at the site. When appropriate, site background information
and the findings and results of previous investigations were used in establishing the test boring

plan.

5.2 SUBSURFACE SOIL BORING AND SAMPLING METHODS

Split spoon soil samples will be collected at 2.0-foot intervals from each borehole.
Standard penetration tests [ASTM D1586-84 (1984)] will be conducted for every 2.0-foot
sampling interval. The physical characteristics of each soil sample will be geologically logged
and generally described in a field notebook. General observations which may be described
include staining, odors, fill material, and wastes. Soil samples to be submitted for laboratory
analyses will be transferred from the split spoon to the sample container with a dedicated
stainless-steel spoon. Sampling equipment (e.g., augers, drilling rods, spoons) will be
decontaminated prior to each use as described in the project Quality Assurance/Quality Control
Plan. Split spoon soil samples will be monitored for the presence of total VOC vapors with a

flame or photo-ionization detector. Field observations will be recorded in a field notebook.
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At boring locations open to the public, test borings will be backfilled to within 1.0 foot
of the ground surface, after which a cement-bentonite grout will be used to "top-off" the hole
to mininimize potential future human exposure to contaminated drill cuttings. Remaining drill
cuttings will be handled as described in the Investigation Derived Waste Plan in Appendix E of
this Work Plan.

5.3 TEST BORING SAMPLE DESIGNATION

Test boring samples submitted for laboratory analyses will be assigned a designated field
identification number which will reference the RI site number, sample type, sample location,
sample number, and sampling date. Below is an example of a test boring soil sample

identification number:
Example: MN-B42-041293

where: MN = Melville North Landfill
B4 = Test Boring Location Number
2 = Second Sample Interval
041293 = Sampling Date (April 12, 1993)
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6.0 MONITORING WELLS

Monitoring wells will be installed to aid in assessing the nature and extent of any ground
water contamination. The monitoring wells will also be used to provide hydrogeologic
information on the aquifer characteristics. 